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PREFACE 

The Massachusetts State Board of Health was established in 
1869. For nearly fifty years it has been a power for good in 
the Commonwealth. How great an influence it has had 
in outlining and shaping constructive policies^ few people of 
the present day realize. The Board carried on pioneer work 
in preventive medicine, in sanitation, and in the promotion 
of enterprises which make for himian health and comfort. 
It has been a great moral force, its influence extending far 
beyond the boimds of the state. In many things it set the 
pace for the coimtry, and its work is known and respected 
across the seas. Those who know the history of its work can 
appreciate the reasons for this success. 

The State Board of Health was foimded on a noble ideal, 
and has been supported by a soimd public sentiment. Its 
organization and work have been non-partisan; its functions 
have been conceived to be advisory rather than coerdve, 
educational rather than pimitive, yet, when occasion re- 
quired, it has not hesitated to demand the exercise of the 
police power of the state through its legal machinery. By co- 
operating with other state departments, metropolitan boards, 
and local authorities, it has given them the advantage 
of its knowledge and the services of its experts. The State 
Legislature has liberally supported it. And last, but by no 
means least, it has ^laintained a remarkable personnel — men 
of great and noble character, men whom the people of the 
Commonwealth will some day delight to honor, men who 
because of their constructive work in times of peace will be 
regarded as worthy of sharing the fame of those who helped 
to defend their country in time of war. 
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The primary object of this book is to set forth the past 
work of the Massachusetts State Board of Health so that 
it may be known by the people of the present generation. 
Since 1870 the Board has issued annual reports, besides 
which there have been many special and co-operative 
reports. In these reports are included some of the best 
articles on sanitation and public health which have ever been 
published in this coimtry. Many of the older reports are 
now out of print and inaccessible except in libraries, while in 
the more recent reports, which have become voluminous, the 
reader hardly knows where to tmn for information on par- 
ticular subjects; consequently, these reports are not used 
as freely as they might be, and the older writings are in 
danger of being entirely forgotten. 

A second object of this book is to bring to life some of 
these older writings, the ideas in which will often be foimd 
to be strikingly modem, by reprinting selected portions of 
them; and to make the later issues more useful by indexing 
the scientific reports and special articles. It is believed that 
the index to the reports of the Lawrence Experiment Station, 
in particular, wiU prove tiseful to students, engineers, and 
sanitarians. The index of outbreaks of disease, cross indexed 
according to cities and towns, ought to be useful to the 
physicians of the state. 

A third object is to show how the work of the State 
Board of Health has fulfilled the ideals set forth in that 
remarkable document, the "Report of the Massachusetts 
Sanitary Commission of 1850," for which the state and 
coimtry are indebted to the Concord school teacher, Cam- 
bridge bookseller, Boston publisher and publicist, — Lemuel 
Shattuck. 

The arrangement of the book needs some explanation. 
There are three volumes. The First Voliune has two parts. 
Part I includes the author's history of the State Board of 
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Health. Part II contains the '^ Report of the Massachusetts 
Sanitary Commission of 1850/' abridged for this worL 

The Second Volume has two parts. Part HE contains 
thirty-four articles, selected from the Annual Reports of 
the State Board of Health and the Monthly Bulletins. 
These articles have been chosen so as to be representative of 
the various activities of the Board, and representative of the 
leading officiak who have taken part in the work. Part IV 
contains short abstracts of nearly all of the scientific articles 
and reports which were published between 1870 and 1914. 
They are arranged chronologically in order to show the 
evolution of thought in the realm of sanitation dining nearly 
fifty years. These articles and abstracts may well serve as a 
reading course for present-day physicians and students in 
sanitation and public health. The author believes that they 
will also be of interest to all citizens of Massachtisetts who 
take pride in their Commonwealth. 

The Third Volume also contains two parts. Part V is in- 
tended to serve as a guide to the forty-six Annual Reports of 
the State Board of Health. In it may be found indices to 
the various sections of the reports arranged by subjects. The 
indices were prepared largely by the author and students in 
Harvard University, notably, Mr. Theodore R. Kendall and 
Mr. George W. Simons. Part VI comprises a series of bio- 
graphical sketches of the engineers, chemists, and biologists of 
the State Board of Health who have been chiefly responsible 
for the great work accomplished and still being continued. 

At the outset the author realized that if he were to attempt 
to write this history in full and well-balanced detail it would 
take more time than he had to give; he was therefore 
unwillingly compelled to limit his efforts to what could be 
accomplished within a fixed time. From this it necessarily 
follows that many sins of omission have been committed, a 
fact strikin^y evident in the fifth chapter. He has tried. 
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however, to reduce errors to a minimum^ but must depend 
upon his friendly critics to aid in discovering them. 

So many friends have assisted him in the coiuse of his 
work that it seems ahnost unfair to place his own name alone 
on the title page. Because of their nimiber these friends 
must here be nameless, but to the members of the State Board 
of Health, to the present State Commissioner of Health, to 
the engineers, chemists, and physicians now and formerly in 
the employ of the state; to his colleagues and students in the 
School for Health Officers of Harvard University and the 
Massachusetts Institute of Technology; and lastly to his 
Secretary, Miss Dorothy £. Wakefield, who has helped to 
prepare much of the manuscript, the author wishes to ex- 
press his cordial thanks, realizing that all have been working 
together in the interest of Public Health. 

George Chandler WmppLE. 

Harvard UNiVERSirY, 
November, 1916. 
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PART I 

HISTORY OF THE MASSACHUSETTS STATE 

BOARD OF HEALTH 



CHAPTER I 

EARLY HISTORY OF PUBLIC HEALTH IN 

MASSACHUSETTS 

The word " Health " does not appear in the Constitution of 
the State of Massachusetts/ but it must not be inferred from 
this that, in the early years, the state was immindful of sani- 
tation or of the health and comfort of the people. On the 
contrary, Massachusetts has always been one of the foremost 
states of the Union in this regard. 

From the settlement of Boston in the year 1630 imtil the 
year 1647 frequent orders were passed by the " townsmen " 
regulating the internal health of the town but no measures 
were taken either by the government of Boston, or General 
Court of the Colony, to prohibit from landing vessels having 
cases of infectious sickness on board, or coming from infected 
ports. In 1647 information having reached the Colony of 
Massachusetts Bay that the '^ plague, or like grievous infec- 
tious disease," had " raged exceedingly in the Barbadoes, 
and other islands of the West Indies," and the Colony trad- 
ing with them at the same time, it was considered highly 
expedient to enforce some measures to prevent the introduc- 
tion of a disease so fatal in character. Accordingly the 
General Court, in March of that year or the next, passed Earliest 
their first order regulating quarantine of vessels from the R^^tions 
aforesaid ports. This order, a copy of which is reproduced, 
was temporary in character, and repealed in about one year 
afterwards, probably on the termination of the epidemic. 

^ Adopted in 1780. 
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First Order of General Court, Regulating Quarantine 
OF Vessels Passed at a Session of the General 
Court the First Month March, 1647 (or 1648): 

" For asmuch as this Co'te is credibly informed y* y* plague, or like 
grieves in (fectious) disease, hath lately exceed*^ raged in y* Barba- 
does, Christophers, & oth" i (slands) in y* West Indies, to y* great 
depopulate of those, it is therefore ord'ed, y^ all (our own) or oth' 
vesseb come* from any pts of y* West Indies to Boston harbor shall 
stop and come to an anchor before they come at y* Castle, und' 
y* poenalty of ioo£, & that no pson comeing in any vesell from 
the West Indies shall go ashore in any towne, village, or farme, or 
come within foure rods of any oth' pson, but such as belongs to the 
vessels company y^ hee or shee came in, or any wayes land or convey 
any goods brought in any such vessels to any towne, villag*, or farme 
aforesaid, or any oth' place w^in this iurisdiction, except it be upon 
some iland where no inhabitant resides, w^out license from y* councell, 
or some three of them, und' y* aforesaid poenalty of a hundred pounds 
for cv^ irffence." 

'' That no inhabitant, seaman, or other pson whatsoev', redding 
w^in this ixirisdiction, shall go a board any such shipp or vesseU 
comeing from the West Indies aforesaid, or buy or otherwise take into 
his possession any goods or marchandize brought in any such vessell, 
w^out license as aforesaid, imd' y* poenalty of 100 £, & to be otherwise 
confinedor restrained, as the said councell, or some three of them shall 
appoint; & to y* end y^ all psons may have due information hereof, it 
b hereby agreed, y* this ord' shalbe forthw^ published, & a copy 
thereof sent to y* Captaine of y* Castle, togeth' w^ commission to him 
to cause ev'y ship or other vessell, belonging to y* country or any oth' 
place, y^ shall come from any pt of the West Indies aforesaid, to stop & 
come to an anchor before they shall passe y* Castle, & then send unto 
them a coppy of this order, & there cause them to remaine till furth' 
order from y* Coimcell, or some three of them, whose counsell is to be 
taken therem; this ord' to continue till this Con;e or the Councell of y* 
comon wealth shall see cause to repeal* y* same." 

" It is furth' ord'ed, y* a copy of this order shall beforthw*** sent to 
the sev'all cimstable" of ev^ port towne in this iurisdiction, w**» warrant 
to give notice thereof, w^ all possible speed, to any vessell comeing 
from y West Indies aforesaid, upon y* first view thereof, and furth' to 
see to y* execution of this ord', according to y* utmost of their ability, 
& y* y« Councell, or some three of them, shall have pow' to appoint 
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some convenient place, upon some of y* Hands, or other fit places, 

where such psons & goods shalbe sheltered for a time, & to do any 

thing of like nature y* shall be necessary for their preservation, and 

welfare of y* coimtry." 

This order was repealed on 2d May, 1649, ^ foUows: 

''The Courte doth thinke meete that the order concerning the 

sloping of West India ships at the Castle should hereby be repealed, 

seeing it hath pleased God to stay the sicknes' there." 

After the repeal of the order, no quarantine was imposed on vessels 

until 1665. 

As early as 1647, ^^Y seventeen years after the settlement ^^' 
of Boston, the General Court of the colony passed an act Regulations 
making it '^ unlawful for any person to cast any dung, 
draught, dirt, or any thing to fill up the Cove, or to annoy 
the Neighbours, upon penalty of forty shillings, the one half 
to the Country, the other half to the Wharfinger." By the 
** Cove " was meant the general region of what is now Hay- 
maiket Square, Boston. 

In 1665 occurred one of the world's greatest tragedies, the 
league of London, followed a year later by its counterpart, 
the great fire of London.* Pepys in his inimitable diary has 
given us a graphic account of both of these catastrophes, 
while Daniel Defoe has left us what piuports to be a Journal 
of the Plague Year, but which savors somewhat of the extrav- 
agances of Robinson Crusoe. One effect of the great plague 
was to arouse a new interest in sanitation, and no doubt this 
extended to the American Colonies. At any rate, we find 
that in 1666 the selectmen of the town of Boston made rules 
and r^ulations in regard to the work of scavengers. One of 
these reads as follows: 

That noe inhabitant shall throw forth or lay any intrales of beasts or 
fowles garbidge or Carrion dead dogs or ratts dead beasts or any other 
stinking thing in any highway ditch or Common belonging to this 
towne but are injoyned to bury y* same for the preventing of annoy- 
ance thereby and allsoe y* noe person shall throw forth dust or dtmg, 
direeds of doth or leather, tobacco stalks or any other thing w'^ may 
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tend to the annoyance of the streets upon penalty according to law 
pnided and to be moderated according to y* discretion of y* Selectmen 
fiuiiier it is ordered for the preuention of annoyance to the town, all 
garbidge, beast entrails etc. are to be throwne into the Mill Creek ouer 
the Mill Bridge upon penalty of 20 shillings fo' euery default, and 
euery other person is to obserue s** ord' on s** penaltie. 

In 1678, following a severe outbreak of smallpox, the Ply- 
mouth Colony made sanitary regulations relating to the care 
of persons sick of smallpox and the disposition of their cloth- 
ing. Similar regulations were made at Salem and elsewhere 
in the Colony. 

In 1692 the Province of Massachusetts Bay passed an 
" Act for the Prevention of Common Nuisances arising by 
Slaughter-houses, Still-houses, TaUow Chandlers, and Cur- 
riers." In 1702 an act was passed appointing ^^ Commission- 
ers of Sewers." In 1742 an act was passed " to prevent the 
spreading of small-pox and other infectious sickness and to 
prevent the concealing of the same." In 1785 was passed an 
act against selling unwholesome provisions. In 1797 was 
^e " Gnat passed what has been sometimes called the '^ Great Public 
S^ Act " Health Act," the object of which was " to prevent the spread 
of contagious sickness." It related largely to quarantine 
matters, and the Justice of the Peace and the Sheriff figured 
prominently in the execution of its provisions, but it author- 
ized towns or districts to choose and appoint Health Com- 
mittees or Health Officers to attend to various matters of 
sanitation.^ Many of the old laws were repealed in 1836, 
when the Revised Statutes went into operation. 

The idea of local self-government has always been strong 
in Massachusetts. Local boards of health were authorized 
seventy years before the State Board of Health was estab- 
lished, and it will be pointed out many times in this book that 
the functions of the State Board of Health have been chiefly 
advisory, many of the most important matters being left to 

^ These and other early acts pertaining to the public health will be found listed 
on a later page. 
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the local authorities. The New England towns, sometimes 
called " little republics," still continue to hold their demo- 
cratic traditions, although in public health matters they are 
often guided by the experts of the state department of health. 

On February 13, 1799, the inhabitants of the town of The Paul 
Boston were empowered to choose a board of health, and it is s^i^of 
interesting to remember that the first president of this board ^^^ 
was Paul Revere. 

The Boston Public Library contains the original manu- 
script records of the Board of Health of the Town of Boston 
from 1799 to 1810 in two beautifully kept and well preserved 
volumes. The following is a copy of the first page and part 
of the second page: — 

On Saturday the Ninth day of March, 1799. • • . Agreeable to 
Notification from the Hon^^* Thomas Dawes & W^. Smith Esq" a 
Committee from the Hon^'* General Court of this Conmionwealth, the 
Representatives of the several Wards in the Town of Boston, elected 
agreeable to an Act of the Legislature of this Conmionwealth for the 
Establishment of a Board of Health, met at Faneuil Hall at Eleven 
o'clock. A.M. 

Thomas Dawes & William Smith Esq" being present, the last men- 
tioned Gentleman proceeded to read the Returns from the several 
Wards, and declared the Members who were severally present duly 
dected. 

The Board then proceeded by Ballot to the Choice of a Secretary 
for the Ensuing Year; and Mr. John W. Folsom had a Majority of 
Votes, was duly elected, and he accepted the Choice. 

The Conunittee having Retired the Board then proceeded to the 
Choice of a President for the Ensuing Year and directed the Secretary 
to collect and sort the Ballots, when it appeared Paul Revere Esq. had 
a Majority of Votes, was duly elected, and he accepted the Choice. 

On a Motion That a Committee be Appointed to Prepare and 
Report, as soon as may be. Rules and Regulations for the government 
of the Board, passed in the Affirmative, and the following Members 
were Nominated and Appointed, viz. 

Mr. Joseph Head 
James Prince & 
Paul Revere, Esq. 
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On a Motion That a Committee be appointed to Apply for the Use 

of the Senate Chamber at the Old State House, being an Eligible and 

convenient situation for the future Meetings of the Board, passed in 

the Aflirmative, & John Winslow Esq. was Nominated and Appointed. 

Adjourned to Wednesday next 4 o'clock P.M. 

The first annual report of the Board of Health is given as a 
single printed sheet, signed by Paul Revere, President, and 
J. W. Folsom, Secretary, dated Mar. 12, 1800. 

The original act was amended several times between 
1799 and 1816. When Boston became a city, in 1822, the 
town board of health was abolished, and from 1822 to 1873 
public health matters were looked after by committees of 
the City Coimdl. The town of Salem was authorized to 
choose a board of health in 1799; the town of Marblehead 
in 1802; the town of Plymouth in 1810; the town of 
Charlestown in 1818; the town of Lyim in 1821 ; the town of 
Cambridge in 1827. 

The Paul Revere Board of Health, of Boston, gave its 
attention chiefly to matters of sanitation. The rules and 
regulations promulgated in 1799 now seem quaint and primi- 
tive. A few of these are quoted as illustrations: 

Curious No hogsties or hogs shall be kept within the town without a license 

^"^j^X from the Board of Health, and except they stand over the water in such 
manner that the filth will be completely carried off by the ebbing and 
flowing of the tide. 

No person shall be permitted to bring, sell or have in his possession 
within the town, any oysters, from and after the first day of June until 
the first day of September following, in each year. 

No fresh fish shall be brought between the channel and the shore, or 
within the town, unless their throats have been cut, the blood cleanly 
washed off, and the gills and entrails taken out and thrown away, — 
salmon, eels, live and small fish excepted; nor shall any fresh fish 
remain on board any vessel, stall, fish-box or other place for a longer 
space than twelve hours without being salted. 

No owner or keeper of a livery or other stable within the town shall 
have more than two cart-loads of dimg at one time, proceeding from his 
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stable, from the first day of May untS the first day of November then 
next following in each year. 

All graves for the interment of the dead shall be at least six feet 
deq>, and the proprietors of the several churches within the town mider 
which dead bodies are or may be deposited, shall cause at least three 
bushels of lime to be slaked under each of them once every fourteen 
days, from the first day of June until the first day of October next 
following in each year. 

No waste water shall be suffered to run upon the siurface of streets 
from any house, building, or yard abutting on a street in which there is 
a conunon sewer, but the same shall be led therein by the owners of the 
buildings. 

No feathers shall be landed within the limits of the town of Boston 
before the same have been examined by some person authorized for 
that purpose by the board of health and a certificate obtained from 
him that in his opinion the said feathers are free from infection and 
may be landed without danger to the health of the town. 

The State had long been active in the control of nuisances vacdnatiQii 
like those just mentioned, but aside from quarantine, the first sS^ix 
important public health measure in the line of preventive medi- 
cine was vaccination against smallpox. It therefore deserves 
more than passing notice, especially as it was in Massachu- 
setts that the vaccination movement in America started. 

In early times, and especially during the seventeenth cen- 
tury and among the Indians, the scourges resulting from 
smallpox were almost beyond oiu: conception. Experience 
showed that one attack of the disease usually protected the 
individual against another, and this led to the belief that 
healthy individuals might be inoculated with '^ matter " 
from those suffering from the disease, and thus escape attack. 
This custom, spreading from India, had been introduced into 
Fn gl^n H by Lady Mary Wortley Montagu. Rev. Cotton 
Mather and Zabdid Boylston attempted to introduce the 
custom into America, in 172 1, but met with bitter opposition. 
It was not until 1796, that vaccination with virus obtained 
from cowpox was undertaken in England by Dr. Edward 
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Jenner. A milk maid near Berkeley, England, where cow- 
pox had become epidemic, was suddenly infected in one 
hand, through a scratch caused by a thorn. A genuine case 
resulted, and Jenner vaccinated a boy with lymph from the 
vesdcles of cowpox on the hand of the milk maid. This was 
on May 14, 1796 — a memorable date. After a t3^ical 
course, the boy was inoculated with variolus matter, and 
this was repeated several times after his acquiring the disease. 
Jenner's paper on the subject was published in 1798. 
Dr. Water- Qn Mardi 16, 1799, Dr. Benjamin Waterhouse published 
Knowi^ in the Columbian Ceniindy Boston, the first accoimt given in 
T^v^^try this country of Jenner's discovery. It was called 

'* SoicEimNG Curious in the Medical Line '' 

Everybody has heard of those distempers accompanied with pocks 
or pustules, called the smallpox, the chickenpox or if you like the term 
better, the cow-smallpox: or to express it in technical language, the 
variola vaccinae. There is, however, such a disease which has been 
noticed here and there in several parts of England, more particularly 
in Gloucestershire, for fifty or sixty years past, but has never been an 
object ot medical inquiry until very lately. As we are too often misled 
by names, it is not amiss to premise that there is nothing in the origen, 
nature or symptoms of this disorder anyhow resembling that incident 
to the human race, denominated lues. 

This Variola vaccinae or cowpox, is very readily conmiimicated to 
those who milk cows infected with it, but I never heard of one dying 
of it . . . But what makes this newly-discovered disease so very 
curious and so extremely important, is that every person thus affected, 
is Ever After Secured from The Ordinary Smallpox. 

Dr. Edward Jenner is the physician in England who has collected 
and arranged a series of facts and experiments respecting the disease 
called there the cowpox — His short work is conmiented on by Dr. 
George Pearson, physician to St. George hospital, London. 

This imperfect sketch is thjown into the newspaper at this time with 
a view of exciting the attention of our dairy farmers to such a dis- 
temper among their cows.^ It may also be gratifying to some of the 
faculty of medicine who, it is presmned, are not yet generally informed 

^ Possibly also to anticipate Dr. Jackaon who was at this time m England 
studying the new theory. (G. C. W.) 
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of an q>i200tic disease, capable of being communicated from the brute 
to the human kind, and which, when communicated, is a certain 
security against the smallpox. The public anxiety has been roused of 
late to seaich after the cause of a destructive fever. Their attention 
has been directed merely to effluvia, vapoures or gasses, while they 
may here see a disease, the nearest a-kin to the smallpox of any 3ret 
known, which is never communicated by effluvia or mediiun of the air. 
It is highly probable that some of the most distriessing distempers 
which a£Fect mankind have an animal origin, and time may prove that 
the smallpox, whooping cough, and one kind of quinsy, have like the 
hydrophobia, a similar source. Benjamin Watehhouse. 

GiMBUDGB, March za, 1799. 

Vaccmation was first performed in Boston, July 8, 1800, Dr. Water- 
by Dr. Waterhouse.^ He vaccinated seven members of his c^es hb 
household, and six of these proved successful cases. Shortly ^^^^^^^^'^^ 
afterwards, three of the children were sent to the smallpox 
hospital, and one was even inoculated with smallpox, but 
none of them contracted the disease. This act was by some 
r^arded as rash beyond words; by others as an act of great 
heroism. In September, 1800, Dr. James Jackson, returning 
£rom England, added the weight of his young enthusiasm to 
the movement, and it soon became widespread. The dis- 
covery had its enemies, however. The system was (^posed 
by many physicians, and denounced from many pulpits with 
great bitterness as an attempt to bestialize the race. 

In June, 1801, Dr. Jackson endeavored to have the Board 
of Health of Boston undertake a series of experiments to 
prove the efficiency of cowpox as a preventive against small- 
pox, but public (pinion was not yet ready to endorse such a 
movement. In the following year, however, Dr. Waterhouse 
repeated the application made by Dr. Jackson, accompanying 
it with a history of the disease, as well as the evidence of its 
efficacy which had been accumulated by medical societies in 
Massachusetts, New York, and elsewhere. The following 
extract from this memorial is worth reading. 

^ Dr. Waterhouse lived in a house, still standing, on Waterhouse St, Cam- 
bndgtf fiidng the Common. 
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Memorial The Memorial of Benjamin Waterhouse, M.D., Professor of the 

tmkB(^^of Theory and Practice of Physic in the University of Cambridge, 
Health To The Board of Health in Boston. 

Gentlemen, 

No one can doubt the propriety of my addressing you on the subject 
of the new inoculation, who considers, that you are placed by law, as 
so many guardians of our lives, health, and safety. From recollec- 
tion of that circumstance, I am induced, at this time, to address you, 
not as a private practitioner, but as the public teacher of the prac- 
tice of physic in this Commonwealth; and am willing to annex to the 
assertions in this memorial the implied responsibility of my official 
station; for it has been, agreeably to an early declaration, under a 
serious impression of the duty imposed on me by the medical insti- 
tution of this University, that I have laboured incessantly, for four 
years past, in the investigation and diffusion of the most important 
medical discovery, ever made since the world began; it being no less 
than that of exterminating the most loathsome and widely wasting 
pestilance, that Providence ever permitted to afflict the hiunan race. 
Being made acquainted, at a very early period, with this extras 
ordinary discovery, I felt it my duty, as a teacher of medicine, to 
collect all the facts for the information of those who attended my public 
lectures. Having imported the disease itself into America, I fed, if 
possible a still stronger obligation to acquaint the public with every 
step I took in diffusing it, even before it passed the limits of my own 
family, I therefore published all my proceedings from time to time in 
the newspaper, in a style so simple as to require no other preparation 
than common sense and an unprejudiced mind. But as they have 
never yet been collected together in one book, it may be of some use, 
on this particular occasion, to throw together the leading particulars, 
and lay them in order before the public, through the respectable 
mediiun of the Boston Board of Health. For really, gentlemen, seeing 
vaccination is marching triiunphantly over the globe, and Presidents, 
Emperors, Kings, Consuls, and Parliaments, are giving it public 
countenance and support, it is time for Boston, distinguished as '' the 
headquarters of good principles," to consider whether they will choose 
to be the last in adopting a practice, which has been followed by 
France, Italy, Spain, Germany, Prussia, and Constantinople, and even 
received with warmth in the cold regions of Russia and Norway. 

It has been to me a hmniliating reflection that the very plans I have 
offered for a Vaccine Institution in Boston, for inoculating the poor 
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gratis, and which have been received with a chilling apathy and a Memorial 
repellant suspicion, have, on being transmitted to some of the middle ^^^j^^of 
and southern states, been adopted with alacrity. . . . Health 

Let us then no longer be told of the contemptible origin of that 
benign remedy, which Providence has destined for the preservation 
of our offspring from a loathsome and destructive plague. The earth 
maintaines not a more clean, pladd, healthy, and useful animal than 
the Cow. She is peculiarly the poor man's riches and support. From 
her is drawn, night and morning, the food for his ruddy children; while 
the more concentrated part of her healthy juices is sold to the rich, in 
the form of cream, butter and cheese. It would indeed be xmcomfort- 
able to live without this animal, as she supplies man with more con- 
veniences, and at a less expense, than any other quadruped in the 
creation. When we have exhausted her by age, her flesh serves for our 
nourishment, while every part of her has its particular uses in com- 
merce and medicine. On these accoimts she is an useful, though 
invisible wheel in* the great machine of state. Hence we cease to 
wonder that this useful domestic animal was consecrated among 
andent nations, as an object of worship. 

You will readily see, gentlemen, that this memorial, though meant 
to cany every mark of respect, is not made in the style of cringing 
solicitation, like a man exclusively interested in the event, and actu- 
ated by peiBonal motives merely; but of a man conscious of his duty, 
and zealous in promoting a public benefit every way worthy your 
patronage; a benefit of more real value to the town of Boston, than 
all the riches contained within its limits. You will also remember, 
that the main object of this address is not to persuade you blindly to 
patronize the new inoculation but to induce you to cause a rigid 
inquiry to be made into the truth of my assertions, and to have them 
subjected to the test of a Public Experiment by a set of men, whose 
knowledge, age, and virtues, will create confidence, and inspire 
satisfaction.^ Benjamin Watekhouse. 

Cambbtdgb, May 31, 1803. 

Dr. Waterhoiise finally succeeded in convincing the Board 

of Health of the wisdom of some such action, and, as a result, 

the Board of Health made the following announcement : 

The Board of Health for the town of Boston, are happy to have it 
in their power, this day, to annoimce to their fellow-citizens the re- 

^ That is, a oommittee of six of the eldest physicians, and six of the oldest 
in Boston, together with Dr. Aspinwall. 
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suits of one of the most complete experiments which perhaps has 
ever been made, to prove the efficacy of the Cow-Poz, as a preven- 
tive against the Small-Pox; and while they take the liberty to con- 
gratulate the public on this important discovery, they do earnestly 
recommend its introduction generally, and are confident that it 
will be the means of preserving the lives and adding to the hairiness 
of millions. 

President Thomas Jefferson corresponded with Dr. Water- 
house in r^ard to the new virus, and his children were among 
the first persons in the country to be vaccinated. 

The physicians of Boston were not alone in experimenting 
with vacdne and applying it in a practical way. The follow- 
ing memorial is worthy of preservation : 

Milton, 25th October, 1809. 

The twelve children whose names are written on the back of this 
card were vaccinated by Dr. Amos Holbrook at the town inoculation 
in July last, they were tested by smaUpox inoculation on the loth 
Instant and dischaiged this day from the Hospital after offering to the 
world in the presence of most respectable witnesses who honored Mil- 
ton with their attendance on that occasion, an additional proof of the 
never failing power of that mild preventive the Cow pock against 
smallpox infection ; a blessing great as it is singular in its kind, whereby 
the hearts of men ou^t to be elevated in praise to the Almighty 
Giver. 

RxTFus Pierce, Jno. Mask Goukgas. 

Jason Houghton, jEDmiAH Athe&ton. 

Joshua Briggs, 

Samuel Alden, 

Thomas Street Briggs, 

Benjamin Church Briggs, 

Martin Briggs, 

George Briggs, 

Charles Briggs, 

John Smith, 

Catherine Bent, 

Susanna Bent, 

Ruth P. Horton, 

Mary Ann Belcher. 
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When Boston became a dty, in 1822, the charter provided PubUc 
that public health matters should be carried into execution l^ton !m- 
by the appointment of health commissioners, or in such other r^jj^*^^ 
manner as the health, cleanliness, comfort, and order of the Quincy 
dty might, in the judgment of the City Council, require. 
Three commissioners were appointed, but as they stood in 
the way of certain reforms desired by the administration, 
they were removed. Mayor Josiah Quincy was a man of 
large vision, and some of the present institutions of the dty 
date from his tune. He established a r^ular sjrstem of 
street deaning and a system for the collection of house offal, 
he reoiganized the fire department, and founded a new mar- 
ket, — Faneuil Hall Market, which had been in use since 1742, 
being supplemented by Quincy Market, opened in 1827. 
This was a measure carried out in the interest of both sani- 
tation and business economy. The detailed work in public 
health matters was carried on by Committees on Internal 
Health, on External Health, on Streets, on Drains and 
Sewers, on Water, and on Burial Grounds. 

It was not until December 2, 1872 that an ordinance was The Boston 
passed establishing the Board of Health of the City of Boston. ^%^S^ 
This was just after the Great Boston fire, which began on 
November 8, 1872, and burned for several days, destroying 
the biisiness section from Washington Street near Summer 
and Franklin Streets, in an easterly direction, to the harbor. 
This fire gave rise to sanitary and reconstruction problems 
of an important character. The first members of the Boston 
Board of Health were Alonzo W. Boardman, Dr. Samuel H. 
Durgin, and Albert T. Whiting; their first annual report was 
published in 1871 — the earliest of a long series of important 
docimients which is still continued. 

This book is not a sanitary history of Boston — that is a 
subject worthy of a volxune by itself — yet it would be 
ungrateful not to pause long enough to consider the magnifi- 
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Dr. Duigin's cent scTvice perfonned by Dr. Dxirgin, one of the members 
of the original Board of Health, who served the city faithfully 
and most efficiently imtil 191 2, when he was retired with a 
life pension. Dr. Durgin's influence was much wider than his 
own city. Naturally, he was associated with the officials of 
the State Board of Health in their consideration of the sani- 
tary problems of Boston; while his high scientific attain- 
ments and his successful public health administration gave 
him a national reputation. His name is one which the dty 
and state delight to honor. 

So much attention has been given by the State Board of 
Health to the water supply and sewerage of Boston that for 
the sake of completeness it is fitting to refer briefly to the 
early history of these services. 
Eariy Water Prior to 1 795 the people of Boston obtained their water 
of^ton supplies from wells; in fact, wells were largely used until 
after the introduction of Cochituate water in 1848. The 
wells, situated on the slopes of the three hills, furnished an 
ample supply, but the water was hard and sometimes polluted 
and neighbors quarreled over their supplies, the deeper wells 
drawing the water away from shallower ones. On the low- 
lands water was scarce. In 1834, a count made by Eben A. 
Lester showed 2767 wells, of which 2085 g^ive " drinkable " 
water and 682 gave " bad water." In only seven wells was 
the water soft enough to be used for washing, and for the 
most part, rain water collected in dstems was used for this 
purpose; 427 wells were reported as failing at times, 62 were 
affected by vaults or drains, and 134 were turbid or brackish. 
Water Sup- In 1 795 the Boston Aqueduct Company was incorporated 
?i^^a^!^ for the purpose of bringing water into the city from Jamaica 
Pond Pond, at that time within the township of Roxbury. In 

1833 ^^ supply was described by Loammi Baldwin in a 
report to a conmiittee of the directors, from which the 
following abstracts have been made. 
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The area of Jamaica Pond at the time of the survey was 
sixty-seven acres; the elevation of the water one foot above 
the lower side of the effluent pipe was fifty feet above tide 
leveL The pond surface ordinarily stood five feet above the 
pipe, but in 1822 to 1823, the aqueduct stopped for want of 
water, and there was a serious shortage for several months. 
The quality of the water was soft and satisfactory. 

The conduit, which consisted chiefly of wooden pipes, that Conduit of 
is, bored logs, extended through Roxbiuy, across Boston pipes ^ 
Neck, now Washington Street, to Essex Street, then, by way 
of Short Street, Bedford Street, Summer Street, and Purchase 
Street, to a reservoir at Fort Hill. There were, of coiurse, 
various branches from the main line. The distance from the 
pond to the reservoir was 4.85 miles. The elevation of the 
bottom of the effluent pipe in the pond was only eight feet 
above the top of the reservoir, and thirty-four feet above the 
reservoir bottom. As for the pipe line itself, the water was 
drawn from the pond through two wooden pipes, five inches 
in diameter. After a short run, these came together into a 
single eight-inch cast iron pipe, evidently a replacement of 
previously existing wooden pipes, which was 3150 feet long. 
This was followed by a double line of five-inch wooden pipes; 
then by two three-inch and two four-inch pipes, these four- 
inch pq)es continuing to the reservoir. Various combinations 
of pipes were used on the other lines, now four-inch, now 
three-inch, and again five and three-quarter-inch. 

Some of the connections were curiously made. One method 
was by the use of '^ saddles." About two feet of log was left 
unboxed where the onmection was to be made, and a lead 
]»pe, two and one-half to three inches in diameter, bent in 
the form of a basket handle, was inserted at each end into one 
of the wooden pipes just behind the solid portion. Again, 
where a large pq)e branched into two small pipes, a bored log 
thirty feet k»ig was laid at right angles to the line, the larger 
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pipe entering at one side, and the two smaller pipes taking 
off from the other side. 

After a time, the pipes began to leak badly, and were 
tested for leakage in a peculiar way, namely, by inserting 
thin plates of iron in slits across the pipes at two points a few 
hundred feet apart, known as " gates." An inch hole was 
then bored in the pipe on each side of the upper gate, a tin 
tube was introduced into the hole between the gates, and 
filled with water from the pipe above the gate. If the water 
in the tin tube disappeared, it was an evidence of leakage 
between the two gates. 

Between the leakage, the friction, and the small available 
head, it is said that the reservoir played an insignificant part 
in the water works system, 
ew Water By 1816, the Jamaica Pond supply had become inade- 
xiposed quate, and it was suggested that Spot Pond be used as a source 
of additional supply. In 1825, the City investigated this 
project, and for several years it was vigorously ui:ged. In 
1833, Colonel Loammi Baldwin, by appointment of the dty 
authorities, made a thorough study of the whole situation, 
and pointed out the great advantages of a supply from Farm 
Pond and Long Pond (i.e.. Lake Cochituate). The aqueduct 
which he suggested followed the Charles River almost to 
Dedham, thence through Roxbiuy over Boston Neck. No 
immediate action was taken, and other sources being also 
suggested, namely the Charles River and Mystic Lake, 
chaos reigned. In 1837 a Boston conmiission made a 
divided report, two members favoring Spot Pond, and one 
favoring Long Pond; supplementary reports were made in 
1839. Then followed several years of rigid economy, during 
which nothing was accomplished, but in 1843 ^^ various 
projects were again discussed. Finally in 1845, lifter another 
Boston commission had reported, a joint special committee 
of the Legislature took up the question, gave hearings, whidi 
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required twenty-six sessions, and as a result recommended 
the passage of a bill authorizing the City to supply the city 
proper and South Boston with water from Long Pond. This 
act was passed March 30, 1846, was accepted by the legal 
voters of the city on April 13th, and groimd was broken for Lak© 
the aqueduct August 20, the name of Long Pond being siS^P^^ 
dianged to Lake Cochituate. It is interesting to note that adopted 
on this occasion the first shovelful of earth was thrown by 
Josiah Quincy, Mayor of Boston, and the second by John 
Quincy Adams, Ex-President of the United States. 

Thus ended a bitter controversy which had lasted for 
twenty years, and in the course of which there were not only 
official reports, but many addresses and memorials, privately 
printed and distributed, notably by John H. Wilkins, 
Lemuel Shattuck, Henry B. Rogers, Walter Channing, and 
Henry Williams. 

In 1834 Professor Giarles T. Jackson made chemical c»d ^ 
analyses of water samples for Loammi Baldwin by methods water 
that now seem very crude. He added silver nitrate to A°^y*» 
the water, which he allowed to stand in the sun; a black 
precq>itate indicated the presence of organic vegetable 
matter. He then tested with oxalate of ammonia, absence of 
precipitate indicating absence of lime; with muriate of 
baiytes, absence of precipitate indicating absence of sul- 
phates; with ferrocyanate of potash, absence of precipitate 
indicating absence of iron; with lime water, absence of pre- 
d^Htate indicating absence of carbonic add, and finally with 
alcoholic soap solution, a good froth showing that the water 
was weU adapted for washing. In 1845, however. Professor 
Benjamin Stillman, Jr., of Yale College, made a much more 
extensive study, in the course of which he considered the 
possible action of various waters on lead pipe and the danger 
of lead poisoning. In 1848 and 1849, Professor Horsford, of 
Harvard College, investigated the effect of Cochituate water 
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on iron and lead, in connection with the question of service 
pipes. 
^oSit^*^ After the Cochituate project had once been b^gun, the 
« Water work was prosecuted with such energy that in twenty-six 
months the works were completed. On October 14, 1848, the 
masonry reservoir on Beacon Hill, back of the State House, 
was filled, and on October 25, the great celebration took place 
on Boston Common, where the foimtain played for the first 
time in the presence of the dty authorities and a great con- 
coiu-se of people. On this occasion, James Russell Lowell 
read his well-known Ode on the Introduction of Cochituate 
Water, from which the following lines are quoted: 

My name is Water: I have sped 

Through strange, dark ways, untried before, 

By pure desire of friendship led, 

Cochituate's ambassador: 

He sends four royal gifts by me 

Long life, health, peace, and purity. 

The work was carried out by a board of three Water Com- 
missioners elected by the City Coimdl, Nathan Hale, James 
F. Baldwin, and Thomas B. Curtis. John B. Jervis, of New 
York, was consulting engineer. E. S. Chesborough and 
William S. Whitwell were chief engineers of the Western and 
Eastern Departments of the works, respectively. This 
board made its final report in 1850, and in that year the 
Cochituate Water Board was established, the general 
superintendency of the works being delegated to the City 
Engineer, E. S. Chesborough. 
of Eliot C. Clark in his description of the Main Drainage 
Works of Boston, published in 1885, has given an account of 
the early history of sewage in Boston from which the follow- 
ing is a brief abstract. 

Boston was first settled in 1630. When the first sewer was 
built cannot now be determined, but it was earlier than the 
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year 1700, for already, in 1701, the population being about 
8yOoo, a nuisance had been created by frequent digging up of 
streets to lay new sewers and to repair those previously built; 
and in town meeting, September 22, 1701, it was ordered, 
'' That no person shall henceforth dig up the Ground in any 
of the Streets, Lanes or Highways in this Town, for the lay- 
ing or repairing any Drain, without the leave or approbation 
of two or more of the Selectmen." 

The way in which sewers were then built was, apparently, J^^J^ 
this. When some energetic householder on any street decided 
that a sewer was needed there, he persuaded such of his 
neighbors as he could to join him in building a street drain. 
Having obtained permission to open the street, or perhaps 
ne^ected this preliminary, they built such a structure as 
they thought necessary, on the shortest line to tide-water. 
The expense was divided between them, and they owned the 
drain absolutely. Should any new-comer, or any neighbor 
who had at first dedined to assist in the undertaking, sub- 
sequently desire to make use of the drain, he was made to pay 
for the privilege what the proprietors saw fit to charge. When 
a drain needed repairing, all persons using it were expected 
to pay their share of the cost. 

As might have been expected, under such a system, great 
diflBculty was experienced in distributing the expenses fairly, 
and in collecting the sums due. These matters became of 
sufficient importance to engage the attention of the Legisla- 
ture, and in 1709, an act was passed regulating them. It is 
entitled, " An Act — Passed by the Great and General Court 
or Assembly of her Majesty^s ^ Province of the Massachu- 
setts-Bay. For regulating of Drains and Common Shores.' 
For preventing of Inconveniences and Dammages by fre- 
quent breaking up of High-Wayes . . . and of Differences 
arising among Partners in such Drains or conmion Shores 

^ Queen Anne. * Sewen. 
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about their Proportion of the Charge for making and 
repairing the same." 

The act recites '^ that no person may presume to break up 
the ground in any highway within any town for laying, repair- 
ing or amending any common shore, without the approbation 
of the selectmen, on pain of forfeiting 20 shillings to the use 
of the poor of said town; that all such structmes, for the 
draining of cellars, shall be ' substantially done with brick 
or stock/ " 1 
le old For one hundred and fifteen years the sewers in Boston 

oiPKi'to ^^^ built, repaired, and owned by private individuals under 
*^« authority of this act. It may be doubted if most of them 

wage 

were " substantially done with brick or stock," and there 
certainly was much difficulty about payments, so that, in 
1763, the act of 1709 was amended to provide for the pay- 
ment of the cost of repairs. (No further change was made 
until 1796.) Under this act the greater part of Boston was 
sewered by private enterprise. The object for which the 
sewers were built was, as indicated ^^ for the draining of 
cellars and lands." The contents of privy-vaults, of which 
every house had one, and even the leakage from them, was 
excluded ; but the sewers received the waste from pxunps and 
kitchen sinks, and also rain-water from roofs and yards. 

That much refuse got into them is proved by their fre- 
quently being filled up, and, as they had a very insufficient 
supply of water, they were evidently sewers of deposit. That 
they served their piupose at all is due to the fact that the old 
town drained by them consisted of hills with good slopes on 
aU sides to the water. Of this early method of building 
sewers, Josiah Quincy, then mayor, said, in 1824: " No 
system could be more inconvenient to the public, or embar- 
rassing to private persons. The streets were opened with 
little care, the drains built according to the opinion of private 

^ Stone. 
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interest or economy, and constant and interminable vexa- 
tious occasions of dispute occurred between the owners of the 
drain and those who entered it, as to the degree of benefit and 
pn^rtion of contribution." 

One of the first acts of the new dty government, in 1823, 
was to assume control of all existing sewers and of the build- 
ing and care of new ones. The new sewers were built under 
the old legislative acts, and, as before, the whole expense was 
charged to the estates benefited, being divided with reference 
to their assessed valuation. A small, variable portion of the 
cost was, however, generally assumed by the dty, in con- 
sideration of its use of the sewers for removing surplus rain- 
water from the public streets. 

Fecal matter was rigidly excluded until 1833, when it The new 
was ordered that, while there must be no such connection s^en ^ 
between privy-vaults and drains as would pass solids, the 
Mayor and Aldermen, at their discretion, might permit such 
a passage or connection as would admit fluids to the drain. 
This action was perhaps due to an advent of cholera during 
the jHievious year. To assbt in flushing out deposits, it was 
provided, in 1834, that any person might discharge rain- 
water from his roof into the sewers, without any charge for a 
permit. The same year, control of the sewers and sewer 
assessments was given to the City Marshal. That there 
mi^t be some one to give his whole time to the finandal and 
administrative duties connected with the sewerage system, 
a '^ Superintendent of Sewers and Drains " was appointed 
in July, 1837. 

Under dty management the sewers discharging into the 
haifoor developed so rapidly that in 1869 there were 100 miles 
of sewers; in 1873, 125 miles; and in 1885, when the Boston 
Main Drainage was installed, 226 miles. 

During the last century the contours of Boston have imder- 
gone striking changes, the transformations giving rise to 
sanitary problems which were troublesome and perplexing. 



24 STATE SANITATION 

FfliiDil At the time of the Revolution, Boston had her three hills. 

Land in 

Boston Beacon Hill, Coin's Hill, and Fort Hill — whence the name 
Tremont Street — and aromid these there were indentations 
in the coast line. Only a narrow neck of land connected the 
dty with the old town of Roxbury , along the line of our pres- 
ent Washington Street. This was awash at very high tides. 
During the Revolution, the Neck was cut by the British 
soldiers, so that for a tune Boston was an island. 

As the dty grew, the coves were devdoped for water 
power purposes by throwing dikes across them and utilizing 
the tidal flow throuj^ the sluices. The North Cove, or the 
Mill Pond, which extended from the North Station nearly to 
Hanover Street was filled, during the years 1804 to 1829, 
with earth from the top of Beacon Hill. This added about 
seventy acres of land to the dty. Similarly, the West Cove, 
dghty acres in extent, was filled, during the years 1803 to 
1833, with material from West Hill, a knoll on one of the 
spurs of the west side of Beacon Hill. The Massachusetts 
General Hospital stands on land thus made. On the other 
side of the dty. South Cove was filled, during the years 1806 
to 1843, making the land on which the former Boston and 
Albany and Old Colony Stations, and the present South 
Station, were located — one himdred and eighty-six acres in 
all. The filling of Great Cove, on the market side of the dty, 
was begun in 1823, but it was not until 1868 that Atlantic 
Avenue was built, and it was 1874 before the project was 
completed. The material used for filling South Cove and 
Great Cove was obtained partly from swamp land, partly by 
dredging the channels, but largely by the leveling of Fort 
Hill. In all, the filling of Great Cove added five himdred and 
seventy acres to the area of old Boston. 

The Back The most notable project, however, was the filling of the 

^ Back Bay lands during the years 1857 ^ ^S^^- ^ early as 

1814, the Boston and Roxbury Mill Corporation was granted 
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the right to build a dam — called the Mill Dam — from the 
comer of Beacon and Charles Street to Brookline, along the 
fine of Beacon Street, with a cross-dam on the line of Brook- 
line Avenue. The object was to use the tidal flow from a full 
to a lower basin for power purposes. The mills were used 
for many years. In 1839 the Boston and Providence Raikoad 
was granted the right to cross this basin to its terminus at 
Park Square. Meantime, the dty had acquired rights to 
discharge sewage into the basin,and by 1849 ^^ ^^ become 
a serious public nuisance. At the same time, also, the site 
of the Public Gardens was used as a general dumping ground 
for ashes and other refuse, so that the shores of the Com- 
mon were most unsightly. 

In 1852, a legislative committee advised tHe abandonment FmiDg the 
of the water power and mill biisiness and the filling of the ^ 

Back Bay, with due provision for '^ streets of great width and 
strai^t course," and for proper drainage. In 1856 an agree- 
ment was made between the State, City, and Corporation, 
and a second one in 1864, known as the Tripartite Agree- 
ment, according to which the dty was to build certain sewers, 
and the state and corporation were to do the filling. The 
streets were built to grade eighteen above dty base, and the 
lots to grade twdve, the depth of filling being fifteen and nine 
feet lespectivdy. A large amount of the material for filling 
was obtained from the town of Needham brought in over a 
railroad through Brookline and Newton Highlands, which 
afterwards became a part of the '^ Circtdt " line of the Boston 
and Albany S3^tem. This was a highly profitable venture 
for all parties. The Commonwealth recdved over foiu: and 
a half millions of dollars from the sale of land, the filling of 
which had cost but little more than one and a half million. 
The reclaimed land had an area of one himdred and twelve 
acieSy and its importance to the present dty cannot be over- 
estimated. It would be hard to concdve what Boston would 



26 STATE SANITATION 

be like today without this area, without the public gardens 
and Copley Square, and without the approaches to the city 
over Beacon Street, Boylston Street, Huntington Avenue, 
Columbus Avenue, and Tremont Street — all of which were 
under water less than a century ago. It was a dty planning 
project of no mean proportions. 

Dim'ng the process of filling, unsanitary conditions at times 
arose from the decomposition of the organic matter in the 
stagnant salt water over the area. The opponents of the 
project prophesied that dire calamities would foUow, but 
as the work progressed the conditions improved, and when 
the advantages to the dty and state had become evident, 
the prophets of evil joined with the others in praise of the 
work. ' 

caiBowds Although local boards of health created by q)edal acts 
existed in several dties before 1849, ^^ ^^^^^^ ^^^ untjl that year 
— one of the cholera years — that a general act was passed 
giving all towns respecting which no provision had been 
made permission to choose boards of health, and providing 
that in towns becoming dties the functions of these boards 
should devplve upon the dty coimdl. This act resulted in 
the establishment of many public health organizations 
throughout the state, and paved the way for the central 
organization which followed twenty years afterward, 
her first It was about this tune that Ether was '^discovered.'' 
AcsUiedc Although not strictly a part of preventive medicine the dis- 
covery by Dr. Morton, in 1846, that sulphuric ether would 
produce anaesthesia was an event of epoch-making impor* 
tance, and added prestige to Massachusetts scientists. A 
complete accoimt of this discovery may be found in Harring* 
ton's " History of the Harvard Medical School," from which 
the following notes have been taken. 

Dr. W. T. G. Morton, a yoimg dentist, bom in Charlton, 
Mass., in 1819, was taken into the office of Dr. Charles T. 
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Jackson in 1844, as a medical assistant. Dr. Jackson, besides 
being a physidan, was one of the first scientists of his day, 
and had claimed the honor of being the discoverer of gun- 
cotton and the electric telegraph. On one occasion, Morton 
had a patient who wished to have a sensitive tooth filled, and 
Jackson advised him to apply chloric ether to the gums. The 
success of this trial led to further studies by Morton with the 
result that he succeeded in developing a satisfactory method 
of administering sulphuric ether. Wishing to profit finan- 
cially from his discovery, he arranged with his attorney, 
Richard H. Dana, Jr., the author of the well-known book, 
" Two Years before the Mast," to patent his process. This 
was kept a secret from Dr. Jackson, who meanthne had him- 
sdf cmne to appreciate the value of suphuric ether in produc- 
ing anaesthesia. On September 30, 1846, Dr. Morton, who 
had previously been experimenting upon himself, used sul- 
jdiuric ether in connection with the extraction of a tooth 
from (me of his patients, Eben H. Frost. Frost certified to 
the result of this painless operation, and this being published, 
at once attracted attention. A controversy arose between 
Dr. Mort<m and Dr. Jackson as to who was the originator of 
the idea — a controversy which has caused much bittemess 
of feeling. Regardless of the question of priority, it seems 
to be well authenticated that it was Dr. Morton who first Dr. Morton 
fully appreciated the importance of the use of this substance. Padent for 
In October, 1846, Dr. Morton used sulphuric ether in con- ^'- w»nm 
nection with an <^)eration for congenital tim^or, conducted 
by Dr. J. C. Warren. This was the first public operation of 
its kind, and was witnessed by many who were before 
incredulous. The operation was successful, and when the 
patient recovered consciousness, he declared that he had 
suffered no pain. Dr. Warren turned to those present and 
said, " Gentlemen, this is no humbug. The conquest of pain 
has been achieved." 
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Morton continued his experiments, and through the con- 
fidence and co-operation of Dr. Henry J. Bigdow a satis^- 
tory method was foimd for administering the ether, while 
Bigdow made the important discovery that the pulse was the 
true criterion between safety and danger in administraticnL 
Tlie first formal public declaration that a safe and unfeeling 
method of destroying pain had been discovered was made at 
a meeting of the American Academy of Arts and Sciences in 
Boston, on November 3, 1846. The news quickly spread 
throu^out Europe, and before the end of January, 1847, 
" the great American Discovery " was a worid-wide topic 
of discussion. At first the agent was called " letheon/' but 
Dr. Oliver Wendell Holmes, to whom the question was 
referred, objected to this, and the words anaesthesia and 
anaesthetic are now firmly fixed in the language. 

This brilliant discovery was followed by some impleasant 

controversies in regard to obtaining rights, royalties, and the 

like, but these have been long since forgotten, and we have 

lived to see fulfilled the prophetic words of the venerable 

Jacob Bigelow, who at the semi-centennial of the birth of 

anaesthesia said: '^ The suffering and now exempted worid 

have not forgotten the poor dentist, who, amid poverty, 

privation, and discouragement, matured and established the 

most beneficial discovery which has blessed hmnanity since 

the primeval dajrs of Paradise." 

)r. Oliver Those who tell the story of the discovery of ether are fond 

idmlw ^f quoting the words of Dr. Oliver Wendell Holmes, who in 

l'*^, , an address to his class of medical students at the Harvard 

Lnaestnesut 

Medical School m 1847, s^^* 

Here almost within the present year, the unborrowed discovery first 
saw the light, which has compassed the whole earth before the sun 
could complete his drcle in the zodiac. There are thousands who never 
heard of the American Revolution, who know not whether an American 
citizen has the color of a Carib or a Caucasian, to whom the name of 
Boston is familiar through the medical discovery. In this very hour 
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while I am speaking how many hmnan creatures are cheated of pangs 
idiich seemed inevitable as the conunon doom of mortality; and 
hilled by the strange magic of the enchanted goblet, held for a moment 
to their lips, into a repose which has something of ecstasy in its dreamy 
slumbers. 

The knife is searching for disease, the pulleys are dragging back 
dislocated Umbs, nature herself is working out the primal curse which 
doomed the tenderest of her creatures to the sharpest of her trials, but 
the fierce extremity of suffering has been steeped in the waters of 
foiigetfuhiess, and the deepest furrow in the knotted brow of agony has 
beoi smoothed forever. 

We now come to a man who did more for the state than the Lemuel 
pec^le of Massachusetts have ever appreciated — Lemuel and his 
Shattuck. A short accotmt of his life will be fotmd in Chapter ^^'^ 
Xlll. Several volumes of his Ufe and collected writings 
may be found in the library of the New England Historical 
Genealogical Society. Shattuck was not a medical man, but 
a schoolteacher, bookseller and publisher. By successive 
studies of local history, genealogy, vital statistics, and public 
health, he gradually evolved an ideal for public health 
administration, which he set forth in concrete form in the 
report of the Massachusetts Sanitary Commission of 1850. 

He did not reach this ideal in a single boimd, and it is 
instructive to follow what was probabl]^ the sequence of his 
thou^ts. In 1837, he devised a plan for arranging, print- 
ing, and preserving the Boston dty doounents; in 1841, he 
published a system of recording genealogical facts; in 1842, 
he secured the passage of the act on which the present 
Massachusetts system of registration of births and deaths is 
based; in 1845 he made a census of Boston which was in the 
nature of a sanitary survey. From 1847 ^^ ^^49 ^^ urged the 
passage of an act by the Legislature to authorize the making 
of a sanitary survey of the state. This act was passed in 
1849, and he was made a member of the Sanitary Commis- 
sion. He wrote the report with practically no assistance 
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ixam his t«t> coDeigiies, and it mas pofafished in 1850 — a 
momnnental vohime, whidi mntainrri the outline of a state 
svstem of Public Health Administration so 
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tint even todav it mav irdi serve as an ideal for future 



t vhat happmrd as the rcsi 
nothing at aD. The report. 



*" fen stiDboni from the hands of the state printer.'' Eight 
ii^ears later. Governor Banks, who had been a ■■jwmImi of the 
Sanitazy Commission, did not e\Tn remember that he had 
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signed the report. The \titunies thnnsrh e s ncre laigiely 
to the dost}* attic of the State Hoose, to be dis- 
1 later years by Dr. WalootL Writiiig of Lemud 
Dr. Bontiitdi said: ^I remember him welL 
his perfect confidence in the fntme of preventive 
to check dEbease, he nalked almost alone in the 
streets of his native city ^ not only unsostained by the medi- 
cal proiessKHU but considered by most of them as an offense, 
ior his earnest defease of what seemed to the majority of us 
ptn^saciazs out of a layman^s sphere, and withal, of trifling 
compared with our usual rootme of so called ' fHac- 
The public, ignorant of hvpeae^ treated him no 
better. Xevenhdess. the ideas in his report germinated 
slowly but suieh\ and twienty years afterward. Dr. Derby, 
^e nxst Secxetaiy of the State Board of Health, ackiiO¥d- 
ttlged that be kxik<d to the itf^Yt of the Maasadmsetts 
Sanitary C ofnmi^ xik>rhis>ms|>uation and su|^ ^ Tliiily 
veaxs later Dr. Wakx^tt did the $une. 

f .-in^Tiy boM^L now thcsie^ ^rvxsit\^ years^ it seems almost 
^e irony of tate that pr^xntiN^^ medkme« boldly outlined 
by a kyxnan who was ^f^uned by the medical profession as 
shed in wheit^ az^p^ Muned to tread, should not 
le nox^snition but bcoxne wdl-ni^ separated 
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from that profession, or more accurately from that part of 
the medical profession which strives to cure individuals of 
their ills. Indeed, the science of medicine has broadened — 
medical practitioners have themselves broadened — and the 
boundaries between different branches of science have faded 
as knowledge of nature's processes has increased. Engineers, 
statisticians, chemists, biologists, are now working har- 
moniously with physicians, to protect the public health and 
to cure the individual. More and more, physicians will 
practice the arts of prevention; more and more laymen will 
co-operate with them in doing so. The end will be that 
prevention and cure will go hand in hand. 

Digressing slightly to expand this idea, it may be called to 
mind that historically cure has generally preceded preven- 
tion. Just as curative medicine preceded preventive medi- 
cine, so methods of extinguishing fires preceded methods of 
fire prevention, methods of the punishment of crime pre- 
oected methods of preventing crime, methods of flood pro- 
tection preceded the present efforts to prevent floods, and in 
these days of the Great War may not the world look forward 
to a rational pacificism, a preventive militarism which willsup- 
I^ement, but not abolish, the military forces required by the 
nations to preserve order and prevent war ? Oh, for a Lemuel 
Shattuck to outline a comprehensive program of action I 

Tlie report of the Sanitary Conmiission was published, as The Massa- 
has been said, in 1850. It was a document of more than five sa^ury 
ta«ted p.g«-«indna>ly mitten, logical in its ^nmge- S^--» 
ment, OHnprehensive in its scope. The Conmiission had been 
asked to prepare and report a plan for a sanitary sxurvey of the 
state. It did much more than this; it prepared an outline 
for a complete state department of health, and did so in a 
very detailed way. The sanitary survey which it proposed 
was to be put upon a permanent basis; the entire state was 
always to be under survey. 
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This report is so important that it has been abstracted at 
some lengthy and the reader is requested to read this abstract 
(pages 241 to 349) before going on with the next chapter. 
There were two introductory parts, covering, in the original 
report, about one hundred pages. The first gave an account 
of the sanitary movement abroad; the second described the 
sanitary movement at home; then followed the plan pro- 
posed, which was described in fifty sections. After that, 
seven reasons were given why the plan shoidd be adopted, 
and ten possible objections were answered. Finally, a 
closing appeal was made to physicians, to clergymen, to 
educated men, to the wealthy and philanthropic, to the 
people, to the periodical press, to cities and towns, and to 
the state. The Commission submitted a bill to carry the plan 
into effect, but both it and the report were promptly laid on 
the table. It is doubtful if a more orderly report was ever 
presented to the Legislature, 
^dieduk The main part of the report covers about two hundred 
Laws pages. Not the least valuable portions of the report were 

the thirty-two appendices which filled the remainder of the 
voliune — some two himdred pages. These contained the 
results of sanitary siurs^es^s of Lawrence, Attleborougih, 
Plympton, and Lynn, which were made by the Commission. 
The places were evidently typical, selected for purposes of 
illustration. The report also contained a list of the sanitary 
acts passed by the state, the text of the Great Sanitary Act 
of 1797, the Revised Statutes relating to Public Health 
(1837), sanitary by-laws and ordinances of Boston, com- 
munications, abstracts of scientific articles on housing, 
schedules of various kinds to be used for recording vital 
statistics, and a bibliography of sanitary books. And all 
this as the result of an eiqpenditure of five himdred dollars, 
the amoimt appropriated by the state for the work of the 
Commission ! 
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Shattuck's report pictured an ideal. The state was not 
ready for it at the time, but in later years most of his plan 
has been adopted, not only by Massachusetts but by other 
states. 

In reading the report, one omission will be foimd con- 
^cuous; there was no reference to bacteriological science; 
for this was long before the dajrs of Pasteur. All the more 
remarkable, therefore, were the plans presented. Without 
a knowledge of the germ theory, Shattuck had an abiding 
iaith in preventive medicine. Perhaps after scientists have 
pushed bacteriological methods to their natural or economi- 
cal limit, they will turn back to the simple and fimdamental 
princqJes of sanitation so will set forth in this classic report. 

It is not altogether surprising that Shattuck's plan was not 
immediatdy adopted at that time. There were other and 
momentous issues before the people — chief among them 
that of slavery. And it would be imtrue to give the idea that 
the physicians of the state did not themselves endeavor to 
secure l^islation for state health control. Their efforts were 
faxvahiable. Many individual physicians did much for the 
cause, and without their aid legislation woidd never have 
been secured. In particular, the influence of Dr. Edward 
Jarvis should be recorded. 

The early attempts at legislation were directed toward the Attempts to 
establisfament of a Board of Health and Vital Statistics. Legislation 

In 1853 the Massachusetts Medical Society petitioned for 
the appointment of a '^ General Board of Health," but a 
joint q;)ecial committee appointed to consider the matter 
failed to recommend it.^ In 186 1 a committee of the Boston 
Sanitary Association, consisting of Dr. Edward Jarvis, Josiah 
Quincy, Jr., and Josiah Curtis, presented a long memorial to 
the legislature,* in which they asked for the establishment 

* House Documents, 50, 1883. 
« /Wrf., 112, 1861. 
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of a '' Board of Health and Vital Statistics/' which shall look 
after the vital and sanitary interests of the commonwealth. 
This memorial contains an estimate that among the people of 
MaiSsachusetts between the ages of 15 and 70, the average 
loss of working time because of sickness was 8.82 days per 
year — varying from about 5 dajrs, at the age of 15-20, to 10, 
at the age of 50-55, and 40, at the age of 65-70. The Massa- 
chusetts Medical Society and the American Statistical 
Association also sent in petitions the same year. The joint 
special commission this time recommended, approved, and 
drafted an act creating a Board of Vital Statistics, but it failed 
topass.^ 

In 1862, Governor Andrew, in his inaugural, again took up 
the question, but a joint special committee reported '^ inex- 
pedient to pass," a minority presenting a sq)arate rqx>rt 
favoring the idea. No action was taken that year.* 

Finally, in 1869, ^ j^^^ special committee reported that a 
bill establishing a State Board of Health ought to pass. This 
time no mention was made of vital statistics.' Evidently 
the time was now ripe for action, and the bill of establishment 
was passed on Jime 21, 1869. 
rhc Har- The Harvard Medical School was foimded, September 19, 
ai School' 1782. In November of that year, Dr. John Warren was 
elected Professor of Anatomy and Siu-gery, the first of that 
long and honorable list of Bostonians who have made the 
Faculty of the Medical School famous. He was the yoimger 
brother of Dr. Joseph Warren, the patriot, who fell at 
Bimker Hill. History relates that General Washington, on 
arriving at Cambridge, July 3, 1775, inmiediately instituted 
a medical board for the purpose of examining candidates 
for appointment in the medical department. Dr. Warren 
became a surgeon, and served in the continental army, along 

^ Senate Documents, 127, 1861. 
s Ibid,, 82, 1862. 
• Ibid,, 340, 1869. 
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with four other Harvard men. The next appointment was 
that of Dr. Benjamin Waterhonse, chosen in December, 17821 
as Professor of the Theory and Practice of Phjrsic. In May, 
1 783, Aaron Dexter, who had been one of the first to consider 
the founding of the Massachusetts Humane Society, was 
selected Professor of Chemistry and Materia Medica. These 
professors were inducted into office with much ceremony, on 
October 7, 1783. 

John Warren may be justly considered as the founder of Dr. John 
the Harvard Medical School. He also foimded a smallpox ^^^^^ 
ho^ital, was associated with the American Academy of Arts 
and Sciences, which was established May 5, 1780, and was 
one of the fotmders of the Massachusetts Medical Society, 
and its president from 1804 until his death in 181 5. Dr. 
James Jackson, writing his eulogy, said of him, ^^ Science and 
humanity wiU deUght in dwelling on his name, and his 
memory will long be cherished by the conununity." Thus 
we see that, at the very beginning, the Harvard Mediqal 
Schocd was associated with pubUc health matters in various 
wajTS. 

The first home of the Harvard Medical School was old 
Harvard Hall in Cambridge. About 1787, Holden Chapel 
was fitted up for the acconunodation of Professor Dexter 
and his associates. Later, the Alms House on Leverett 
Street, Boston, was used for a part of the work; the Marine 
Hoqntal in Charlestown, established in 1803, the Boston 
d]q)ensary, founded 1805, and the State Prison at Charles- 
town^ erected in 1805, offering the necessary clinical facilities. 
These early years were but beginnings, and it was not imtil 
181 1 that a strong department of medicine, known as the 
Faculty of Medicine, was established in the University. 

In 1810 the Medidal School moved to Boston, with rooms 
in White's Btiilding, on what is now Washington Street. In 
1816 it had a building of its own on Mason Street, which was 
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used until 1846 when a new building was expected on North 
Grove Street, on land donated by Mr. George Parkman. 

Oiarles William EUot became President of Harvard Uni- 
versity on May 19, 1869. From his first attendance of 
the meetings of the Medical Faculty in that year there must 
be reckoned a remarkable advance in American medical 
education. For some years medical education in America 
had been going in a bad way. In Massachusetts, the State 
Medical Society and the Harvard Medical School had 
clashed on the question of the educational qualifications of 
those seeking to practice medicine in the state. It woidd be 
out of place to refer to these matters in detail, but the impor- 
tant influence of President EUot at this time cannot be over- 
looked. On April 3, 1870, Dr. Oliver Wendell Holmes wrote 
to Motley, the historian, as follows: 

Another sensation is our new Harvard College President . . . 
Mr. Eliot makes the Corporation meet twice a month instead of once. 
He comes to the meeting of every Faculty, oiurs among the rest, and 
keeps us up to eleven and twelve o'clock at night discussing new 
arrangements. ... I cannot help being amused at some of the 
scenes we have in our Medical Faculty — this cool, grave young man 
proposing in the calmest way to turn everything topsy-turvy, taking 
the reins into his hands and driving as if he were the first man that 
ever sat on the box. . . • 

The other day one of our number said, *^ How is it, I should like to 
ask, that this Faculty has gone on for eighty years managing its own 
affairs and doing it well, and now, within three or four months, it is 
proposed to change all our modes of canying on the School ? It seems 
to me very extraordinary, and I should like to know how it happens.'' 

" I can answer Dr. 's question very easily," said the bland, grave 

young man. ** There is a new President." The tranquil assurance of 
this answer had an effect such as I hardly ever knew produced by 
the most eloquent sentences I ever heard uttered. ... I have great 
hopes of President Eliot's energy and devotion to his business. . . • 
The whole University has been turned over like a flapjack. The 
Corporation has taken the whole management out of oiu* hands, and 
changed everything. We are paid salaries (instead of fees), which I 
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rather like, though I doubt if we gain in pocket by it. We have, partly 
in consequence of outside pressure, remodeled our whole course of 
instruction. Consequently we have a smaller class, and better stu- 
dents, each of whom pays more than under the old plan of man- 
agement. 

It is worthy of notice that this renaissance in the Medical 
School began during the very year when the Massachusetts 
State Board of Health was founded, and one may readily 
bdieve that the enthusiasm of President Eliot in the Medical 
School, and throu^out the University, conmiunicated itself 
to his associates who served as members of the State Board of 
Health. 

In December, 1883, the Medical School moved into its new 
building on Boylston Street, comer of Exeter Street, now 
occupied by Boston Univeraty. This building was the home 
of the School imtil the present magnificent buildings were 
established in Brookline in 1905. 

The Massachusetts Institute of Technology has also Massadiu- 
been an important factor in the field of the public health of ^^ot^^ 
the state. The foimdation of the Institute was laid m a Technology 
'' memorial," prepared in 1859, by William Barton Rogers, 
and presented by a conunittee to the legislature of i860. On 
April 10, 1861, an act was passed by the General Court of 
Massachusetts to incorporate the Massachusetts Institute 
of Technology, ^' for the purpose of instituting and main- 
taining a society of arts, a museimi of arts, and a school of 
industrial science, and aiding generally by suitable means 
the advancement, development, and practical application of 
science in connection with arts, agriculture, manufactures, 
and commerce." By the time the State Board of Health 
was established in 1869, there were members in the Faculty 
able to be of assistance to the state in its new public health 
movement. William Ripley Nichols, Professor of Chemistry, 
did some of his best research work in the interest of the state, 
and after him came a long line of chemists and biologists. 
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notable among whom were Dr. Thomas M. Drown and 
Professor William T. Sedgwick. In addition to the services 
rendered by instructors, many of the engineers, chemists, 
and biologists employed by the State Board of Health have 
been graduates of the Institute of Technology. For many 
years the state laboratories were located in the Institute 
buildings, and in other ways the co-operation has been 
intimate and highly beneficial both to the Institute and to 
the state. 
Harvard It goes without Saying that Harvard University, with its 
history dating from colonial times, has been a potent factor 
in the State Public Health movement. From the earliest 
days Harvard professors have served the state. Some of its 
presidents were doctors of medicine and connected with the 
local Board of Health. At the present time the State Anti- 
toxin Laboratories are located in buildings owned by the 
University. The cordial relations between Harvard Uni- 
versity and the state have done much to protect and improve 
the health of the people of Massachusetts. 
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CHAPTER II 

BEGINNINGS OF THE STATE BOARD OF 

HEALTH (1869-1879) 

The Act creating the State Board of Health was passed on 
Jime 21, 1869. On July 31st of the same year, Governor 
William Gafliny with the advice and consent of the council, 
appointed as members of the board : 

Henry I. Bowditch, of Boston, for seven years. 

George Derby, of Boston, for six years. 

P. Emory Aldrich, of Worcester, for five years. 

WnxiAM C. Chapin, of Lawrence, for four years. 

Warren Sawyer, of Boston, for three years. 
Richard Frothingham, of Charlestown, for two years. 

Robert T. Davis, of Fall River, for one year. 

Of these, three were physicians, one a lawyer, one a dvil 
engineer, one an historian, and one a business man. 

The first meeting of the BoMd was held at the State House, ^^^^I* 
September 15, 1869. On this occasion, the senior member. Health 
Dr. Bowditch, made an address in which he exalted the idea ^^^^ 
of " State Medicine," told of its recent development in 
England, and outlined its prospects in Massachusetts. No 
one can read this address ^ without feeling that the ideak of 
Lemuel Shattuck were about to be realized. One week later, 
the Board met again, adopted by-laws and chose Dr. Henry 
I. Bowditch as Chairman and Dr. George Derby as Secre- 
tary. It was decided to hold quarterly meetings at the 
State House. At first the Board had no home, the meetings 
being held in a committee room at the State House; and the 
Secretary's work was carried on at Dr. Derby's private 

* It will be found in the second volume. 
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office in his own house. Fnxn such small beginnings has 
developed the present extensive organization, with its varied 
departments, its extensive laboratories and experiment 
stations, and with its branches extending over the entire 
state. 

Very nearly the first thing that the Board did was to out- 
line certain principles of action, and scatter them broadcast 
throughout the state. A circular^ was mailed to the Mayor 
and Board of Health of every dty, to the Selectmen of every 
town, to every member of the Legislature, and to every clergy- 
man and physician in Massachusetts. This was a veritable 
declaration of ri^ts as regards the public health: 
A Bin of We believe that all citizens have an inherent right 

^Mc ^ TO THE ENJOYMENT OF PURE AND UNCONTAMINATED AIR AND 
WATER AND soil; THAT THIS RIGHT SHOULD BE REGARDED AS 
BELONGING TO THE WHOLE COMMUNITY; AND THAT NO ONE 
SHOULD BE ALLOWED TO TRESPASS UPON IT BY HIS CARE- 
LESSNESS OR HIS AVARICE OR EVEN BY HIS IGNORANCE. 

And in the first annual report we read: 

No board of health, if it rightly perform its duty, can separate the 
physical from the moral and intellectual natures of man. These three 
qualities of man are really indissoluble, and mutually act and react 
upon each other. Any influence exerted to the injury of one, inevi- 
tably, though perhaps very indirectly, injures another. As in the 
physical world there is a correlation of forces, so that no force is ever 
lost, but only interchanged with another, so do these various powers 
and qualities of man act upon each other, and act and are acted on by 
the physical forces of nature that surround him. 

By the careful and comprehensive study of these various laws and of 
their relations, the highest department of the physician's art is brought 
into operation. But no man or private body of men has the ability to 
study and to develop this department as a free Commonwealth can do 
when acting through the agency of a few persons who are devoted to 
the object, and who come willingly to the work, and armed with the 
power and the ample means of the State. 

^ Reprinted in the second volume. 
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As to the methods, the general drcular set forth the 
principles which have long been considered as characteristic 
of the State Board of Health of Massachusetts^ namely, 
advisory rather than executive functions, and co-operation 
with local boards of health. To be sure, the Board gradually 
acquired executive functions, but generally speaking, more 
has been accomplished by educational methods than by 
compulsion. 

The act of establishment defined the duties of the Board 
thus: 

The board shall take cognizance of the interests of health and life Sututoiy 
among the citizens of this Commonwealth. They shall make sanitary ^^^^ 
investigations and inquiries in respect to the people, the causes of dis- 
ease, and especially of epidemics, and the sources of mortality and the 
effects of localities, employments, conditions and circumstances on the 
public health; and they shall gather such information in respect to 
those matters as they may deem proper, for diffusion among the people. 
They shall advise the government in regard to the location of any 
public institutions. They shall, in the month of January, make report 
to the Legislatiue of their doings, investigations and discoveries during 
the year ending December thirty-first, with such suggestions as to 
legislative action as they may deem necessary. 

Besides these general duties, the Legislatmre, in this act, 
described two q)ecific duties. The Board was directed, first, 
to advise the government in regard to the location of any 
pHibUc institutions, and second — and this today is of special 
interest — to examine into, and report what, in their best 
judgment, is the effect of the use of intoxicating liquor 
as a beverage upon the industry, prosperity, happiness, 
health, and lives of the citizens of the state, and, also, what 
additional legislation, if any, is necessary in the premises. 

As we proceed it will be interesting to follow the expand- 
ing functions of the Board, because successive l^islatiu'es 
have been constantly adding to them by the passage of 
special acts. A list of these acts, so far as they are pub- 
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lished in the annual reports and monthly bulletins^ is given 
in the second voliune. 
int Work Although an idealist, the Chairman of the Board was not 
k>ardo{ devoid of practical sense, so that it was not long before 
^^^ several definite investigations were imder way. The subjects 
chosen were not such as today would be regarded as of 
primary importance; but it must be remembered that in 
1869, the world had no adequate knowledge of the nature 
and means of transmission of communicable diseases, and 
these diseases had not come to dominate our ideas of public 
health as they now do. The questions considered were 
nevertheless important — quite as important, perhaps, as our 
present bacteriological problems. One of them was the use of 
intoxicating liquors, which was especially mentioned in the 
act creating the Board ; the other three were all prominent — 
and even pressing problems at the time — the control of the 
business of slaughtering, the sale of poisons, and the effect of 
improper housing on sickness and death among the poor. 

In addition to this work outlined by the Board, other sub- 
jects soon came up for consideration. Complaints were 
made by citizens of the state as to the influence of rnitt ponds 
on health, the pollution of streams by tanneries, the sanitary 
conditions of " lock-ups," and so on. All of these matters 
were made the subject of recommendation by the secretary. 
In some cases, where there were disputes between individuals 
as to sanitary matters, the secretary acted as an impartial 
judge, and helped to settle affairs out of court. 

It will be profitable to consider a few of the topics discussed 
in the early days, in order that comparisons may be made 
with later work. We cannot consider them all, but any one 
who is interested may find abstracts of the various scientific 
papers and reports in the second volmne. 
I^j^t*"^- One of the first tasks imdertaken was an investigation of 
the processes used in preparing meat for the market and the 
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disposal of fats and animal refuse. The conditions were bad, 
especially in Brighton. Slaughter-houses were numerous, 
unsanitary, and conducted without system. They were 
without drainage, and surroimded by filth which spread 
revolting odors over whole neighborhoods. To the odors of 
decomposition were added those of fat-melting, bone-boiling, 
and the boiling of dead horses in open vats. Another dis- 
gusting and unsafe practice was that of feeding waste from 
the slaughter-houses, entrails of animals, and the like, to 
hogs, which were kept beneath the bxiildings and eventually 
used for food. The Board pointed out the objectionable 
character of these methods, and showed how the butchers 
were not only creating nuisances, but wasting valuable 
substances which could be recovered and sold; yet it was 
more than a year before anything was accomplished, the 
butchers regarding the reforms as impracticable. An act 
was passed in June, 1870, authorizing the incorporation of a 
Butchers' Slaughtering and Melting Association, but not a 
dollar would the butchers subscribe to such a project. Con- 
sequently the Legislature passed another act in April, 187 1, 
which gave the Board the power " to order persons carrying 
on offensive trades to desist and cease from carrying on such 
trades if, after a hearing, it was the judgment of the Board improve- 
that the public health or the public comfort and convenience Slaughter- 
required." Fines were provided for, and the courts were "* 
directed to enforce the order of the Board. This brought 
results. A conference was held at the State House in May, 
which was largely attented by butchers and other interested 
persons. The butchers outlined minor reforms, but these the 
Board deemed insufficient. More complaints came in, and, 
under the new law, legal proceedings were instituted. It 
became evident that the Board was in earnest, and one result 
<rf this was the organization of the Butchers' Slaughtering 
and Melting Association, which had been authorized in 
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1870, but ignored. This was regarded as a definite step in 
advance. 

The Brixton abattoir was completed and put into use in 
June, 1873. An interesting description of it is given in the 
annual report of the Board for 1874. Sanitary regulations 
were adopted by the Board in October, 1873. This brought 
up another problem, namely, the need of an inspector. 
Soon, however, Brighton was annexed to Boston and, in 
1875, ^^ State Board asked to have the oversight of the 
abattoir transferred to the City Board of Health, which was 
done in June, 1876. 
^t^SaT Meantime other slaughter-houses in the suburbs of Boston 
were causing complaint, and for several years the Board gave 
considerable attention to these subjects. An important case, 
from the legal standpoint, occurred in Watertown, and is 
described in the annual report of 1879. George A. Sawyer, 
who maintained a slaughter-house, was directed by the Board 
to abate certain nuisances by making certain modifications 
in the plant, but did not do so. There was some question as 
to the power of the Board, imder the statute, to regulate 
noxious and offensive trades, one view being that the Board 
had the right to suppress, but not to regulate. Sawyer was 
ordered to cease, and desist from business, but he refused. 
Whereupon the case was tried, and the Superior Coiut, in a 
decision upheld by the Supreme Court, gave Sawyer permis- 
sion to continue business, but made him comply substantially 
with the regulations of the Board. 

The annual report of 1875 contains scientific articles on the 
" Transportation of Live Stock," by J. C. Hoadley, C.E., and 
the " Relation between Meat Supply and the Public Health," 
by Dr. Charles F. Folsom, the Secretary of the Board. 

From 1879 to 1914, the annual reports make occasional 
mention of slaughtering. During a part of this period, the 
Cattle Biu'eau of the State Board of Agriculture had control; 
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but in April, 191 1, the powers of the Cattle Biireau were 
transferred to the State Board of Health. At the present 
time the meat supply of the state is very much inspected by 
federal, state, and mimidpal authorities — in fact, the busi- 
ness is perhaps too much regulated. 

In compliance with the duties of the Board as laid down by intoxicati 
the legislature, a study of the use of intoxicating liquors was ^"^" 
made. The annual report of 187 1 contains the replies of one 
hmidred and sixty-four physicians to the question, " What, 
in your judgment, has been the effect of the use of intoxicat- 
ing liquor as a beverage upon the health and lives of the 
people in your town, or in the region in which you practice ? " 
Of these forty-eight said " very destructive "; forty-nine 
said '^ injurious, to a greater or less degree "; sixteen said 
"habit not affected"; the rest gave replies not easily 
dassified. 

In the annual report of 1872 is printed an important paper 

on this subject by Dr. Henry I. Bowditch, the Chairman of 

the Board, in which he attempts to show the fundamental 

relations between intemperance and isothermal lines, lace, 

nature of the stimulant, and the culture of the grape. Those 

interested in this subject should consult the original paper, 

a summary of which will be foimd in the second volimie. Dr. 

Bowditch's idea in associating intemperance with cosmic laws 

has been regarded as original with him. Although printing 

the report, the Board expressed no opinion upon the subject, 

other than to approve the idea of establishing asylums for 

inebriate persons. Admitting that legislation was needed. 

Dr. Bowditch, in 1875, discussed the difference between 

vicious and moral drunkenness, and suggested a method of 

treatment in asylimis. He regarded this as a hygienic 

measure of the highest importance. 

Again in the following year, the Board printed another dis- 
cussion of the subject by Honorable P. Emory Aldrich, a 
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member of the Board, but took no official action. Since that 
year, the subject seems to have been dropped, except for a 
brief mention of intemperance in the report of 1879, ^^d a 
few references to it in later reports. In 1902, the Legislature 
abolished the office of inspector and assayer of liquors, 
transferring their duties to the State Board of Health. 

The housing problem appears to be an ever present one. 
From the earliest period of sanitation to this day of city 
planning, earnest men and women have given thought to the 
question ; but it yet awaits solution, and perhaps will never 
be solved. Yet we ought not to be discouraged. Progress 
must necessarily be slow, because structures representing a 
large investment, hedged about with legal restrictions and 
property rights, and built of materials capable of lasting for 
years, cannot be expected either to give way or be altered 
rapidly. The problem, too, is many sided — ignorance, 
poverty, economic conditions, hmnan greed, political cor- 
ruption must all be reckoned with. As one studies the history 
of the subject, he is struck with the fact that each generation, 
acting through groups of interested persons — now here and 
now there — has attacked one little comer of the question, 
leaving the others imtouched. But on the whole, this con- 
stant hammering has had its effect — housing is improving. 
In many ways, the dwellings of the poor as well as those of 
the rich are more comfortable than formerly, and, if there is 
a difference, it may be said that the dwellings of the poor 
have gained in comfort and healthfulness relatively faster 
than those of the rich. The problems of congested buildings 
and areas and the problems of house sanitation are still with 
us, and each new discovery of sanitary science shows us how 
much there is left to be done. Let us now see what part the 
State Board of Health has played in this fidd. Mention is 
made of the subject in the first report of the Board. The 
leveling of Fort Hill in Boston threw large numbers of poor 
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people out of their homes, and made cheap housing an 
imperative need. In 1870 the Secretary addressed a letter 
on the subject to the Boston Board of Aldermen, but it was 
wholly without effect. Meantime, the chairman was study- 
ing the problem in London, and the annual report of 187 1 
contains a long letter from him, which deals largely with it. 

In 1 87 1, the Boston Co-operative Bxiilding Company was 
formed, with the object of acquiring land and buildings to be 
rented to the poor, so as to provide cheap and sanitary houses 
for them . It made a fair beginning, and among other things, 
hired the " Crystal Palace " in Boston, a notorious rookery, 
and changed it into a ^^ model tenement." This work was 
heartily commended by the Board in its annual report of 
1872. 

The annual report of 1873 contains a long paper by Dr. 
Frank W. Draper, embracing the results of a personal inves- 
tigation of the housing conditipns in the largest cities of the 
state. Referring to this study, the Board says: '^ We have 
in fact among us, and rife, all the elements of the lowest 
barbarism, in which men and animals lie down together in 
filthy abodes. And although this barbarism at present clings 
to a small portion of the commimity, it will be found to taint 
with its impurities a large area occupied by a better and more 
civilized class." The Board also chided mimidpal authorities 
for being n^ectful; at that time, apparentiy, they regarded 
the problem as one for local solution. 

Akin to the subject of bad housing is that of bad ventila- Air and 
tion, and naturally, therefore, we find this topic discussed. 
In the annual report of 187 1 there is a paper by A. C. Martin, 
an architect of Boston, on the ventilation of schoolhouses. 
He refers to the prevailing idea that exhaled carbonic acid is 
the chief cause of the vitiation of the air in crowded rooms, 
rejecting this explanation as insufficient, and holding that 
watery vapor and the animal matter given off by the lungs 
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and skin axe of greater significance. Carbonic add he 
regarded as an obstructor of respiration, not as a poison. 
" No surer or more exact test than a well educated nose has, 
as yet, been discovered to measure the amount of vitiating 
animal matter thrown into the air." Some of these ideas 
have been recently set forth as modem. Again, Mr. Martin 
advocated the use of many local inlets and outlets close to 
the individual desks. Scientists have recently experimented 
with a similar arrangement. Surely " there is nothing new 
imder the sim." There should be no disparagement of 
modem rediscoveries, however, — they are quite normal. A 
given point on a wagon wheel rises to the top many times as 
it revolves, but the essential thing is that the wheel moves 
forward. Some wheels, however, turn without advancing. 
Sanitarians may well ask the question whether the art of 
ventilation resembles one wheel or the other. 

In the same report there is another paper on " Air and 
Some of its Impurities," which contains many points of 
scientific interest, such as studies of carbonic add, dust, 
and iron in the dust. Best of all, however, is the following 
amusing commentary in the Secretary's abstract of the paper. 
He says, '' Although the microscopical investigations teach 
Micro- us but little relative to the germ theory of disease, they do us 
^'^J^^ substantial service when they tend to check the exuberant 
imaginations of many about ^ organic germs,' of which we 
have heard so much diuing the past year." In the annual 
report for 1888, however, we find a very elaborate treatise on 
micro-organisms in the air of the Boston City Hospital. 
Within the interval a great change had taken place. 

In the annual report of 1875, there is a discussion of the 
ventilation of raihoad cars, and in that for 1887 the ventila- 
tion of schoolhouses is again considered. An important study 
of hospital ventilation was made by Dr. Edward S. Wood, of 
the Harvard Medical School. His report, published in 
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1878, contains many interesting diagrams of air currents in 
different parts of the rooms and aroimd the cots, 

Public water supplies and the condition of the inland Wat»Sup- 

, ucs, Stream 

waterways have always received much attention in Massa- PoUution 
chusetts; in fact, it has been largely for its investigations of ^ ^' 
water supplies and methods of sewage disposal that the Board 
of Health has acquired fame beyond the borders of the 
state. Of all the annual reports which have been published 
during these forty-five years there is hardly one in which 
these subjects are not treated in one way or another. At 
first, we find various topics discussed; but little by little, an 
increasing regularity in the study of the water supplies of 
the state is observable, until in 1886, the Board began the 
systematic researches which have been kept up to this day. 

The fiorst scientist to be employed by the Board was Pro- 
fessor William Ripley Nichols, of the Massachusetts Institute 
of Technology, whose earliest official commimication is 
found in the annual report of 1871. It treated of lead 
poisoning, a subject which had long interested English chem- 
ists, and had become a serious question in several towns 
of the state. In the same annual report is another contribu- 
ti<m by Professor Nichols, giving the results of examinations 
of the water of Mystic Pond, and the supply of Qiarlestown 
and several cities north of Boston. The knowledge of water 
analysis was then in its infancy. The report shows that the 
tests used were few and crude. The yoimg chemist, twenty^ 
four years of age at the time, threw himself into the work 
with great enthusiasm. He studied the progress of the sub- 
ject in Eurc^, and experimented for himself, thus becoming 
master of his subject; for more than fifteen years his influence 
was strong in the counsels of the Board. He it was who laid 
the foundaticms of the futiue work in this field. 

In 1872 the Legislature requested the State Board of 
Health to investigate the general problem of stream pollu- 
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tion. Professor Nichols was sent to England to learn the 
latest developments in the methods of disposing of sewage 
and protecting streams from pollution. lEs report, in 1873, 
was thorough. A comparison between it and the report 
written two years before shows that the art of water analy- 
sis had improved, for we now find the terms '^ albuminoid 
ammonia and free ammonia " used, while the tests for nitrites 
and nitrates were no longer qualitative, but quantitative. 
In particular, studies were made of the pollution of the 
Blackstone River at Worcester and the Merrimack River at 
Lowell. In this investigation, he was assisted by Miss 
Ellen H. Swallow, better known in later years as Mrs. EUen 
H. Richards, a name justly famous in the annals of American 
sanitation. 

In the annual report of 1874 we find a continuation of his 
studies of water supplies and streams, and, in fact, for many 
years he continued his analytical work, sometimes being 
called upon to make spedal reports, and often assisting in 
the investigations of others. It was in 1878, however, that 
he published his celebrated report on the Filtration of 
Potable Water, which became the basis of his own book on 
Water Supply, a few years later. This report so well exhibits 
the state of the art of filtration in those days that a portion 
of it is reprinted in the secotid volume. In 1879, he made 
a study of the temperature of water at different depths in 
reservoirs, together with the effect of temperatiure changes 
upon the quality of the water. This was probably the first 
study of the phenomena of stagnation in American wata 
supplies. 

But Nichols was by no means the only expert employed by 
the Board. We find in the early reports the names of some of 
the leading engineers of the times. In 1873, Phineas Ball 
studied the possibility of utilizing the sewage of Worcester. 
James P. Kirkwood made extensive investigations of stream 
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pollution in 1876, and in the report of the same year, Dr. 
Frederick Winsor published an article on the sanitary aspects 
of these questions. Edward S. Philbrook described the 
e£Fects of Hoxise Drainage in 1876, while in the report of 1877, 
E. S. Chesborough had an interesting article on the general 
subject of sewerage. In 1879, Eliot C. Clarke, the engineer 
of the Boston Main Drainage sjrstem, gave a very good 
description of some of the old sewers of Boston. 

Dr. Charles F. Folsom, who succeeded Dr. Derby as Secre- Eariy 
tary of the Board, also took a keen interest in the subject of sewage ^ 
sewerage, and studied the subject abroad. Important con- ^^^^'^^'^ 
tributions by him are found in the annual reports of 1876 and 
1877. They give an excellent pictiue of the state of knowl- 
edge and methods at that time. Especial attention should 
be called to the annual report of 1876, a thick volume devoted 
very largely to water supply and sewerage matters. 

On April 26, 1878, the Legislatiure passed an act relating to 
the pollution of streams, in which the general supervision of 
all rivers, streams, and ponds used for public water supplies 
was committed to the State Board of Health. This was an 
important measure, which we shall have occasion to refer 
to later. 

Mention should also be made of the famous case of Cam- An impor- 
bridge vs. Niles Brothers, the facts and testimony in regard tion Cax * 
to which are given at length in the annual report of 1879. 
The defendants had b^un the construction of a slaughter- 
house on the watershed of Fresh Pond, the supply of Cam- 
bridge, and the dty natiurally objected. It was finally bxiilt 
under permit of the town of Belmont, in which it was located, 
and, until 1881, was operated under the supervision of the 
Board. Professor Nichols at this time made studies of the 
best methods of treating the wastes. In 1881 this portion 
of Behnont was annexed to Cambridge, which change gave 
the latter dty authority to abate the nuisance. 
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uuer's In 1872 a Joint Commission, consisting of the Board of 

kimmission Harbor Commissioners and the State Board of Health, was 
created to devise a plan to eliminate the nuisance existing in 
the lower basin of Miller's River, a small tributary of the 
Charles River between Cambridge and Somerville. The 
stream had become seriously contaminated by sewage and 
obstructed by packing-house refuse. Phineas Ball of Wor- 
cester was made the Engineer, and his report, published in the 
report of the Harbor Commissioners, recommending changes 
in the sewerage systems, was accepted. The works were not 
constructed exactly as he suggested, but in the course of a 
few years the nuisance was largely eliminated. This event is 
important, historically, as it was the first of a series of those 
co-operative investigations in which the State Board d 
Health has taken a leading part, to the great benefit of the 
Conmionwealth. 
fetropoii- ^^ ^^ same time the Board called the attention of the 
^ fr^" Legislatiure to the need of studying a project of drainage for 
oston the entire Metropolitan District. The success of the Joint 
Commission in solving a problem which neither Cambridge 
nor Somerville had been able to solve alone was given as an 
example of what might be accomplished. It seems that the 
year before (1872), the Legislature had passed an act 
providing for a commission of engineers to report plans for 
the sewerage and water supply of the Metropolitan District, 
but it failed to become operative because the City of Boston. 
declined to join in the project, on the groimd that the neigh- 
boring cities and towns were not to share the expense. This 
reconunendation for the study of the sewerage of the Metro- 
politan District was urged again in 1873, and in the rq)ort of 
1874 further reference is made to dangerous conditions due 
to deposits of sewage sludge on mud flats. 

On December 28, 1874, the Boston Board of Health urged 
the City Coimdl to take up the matter, and as a result, an 
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order was passed on March i, 1875, authorizing the Mayor to 
appoint a commission, two engineers and a person skilled in 
sanitary science, charged with the duty of preparing a plan 
for outlets and main lines of sewers for the future wants of the 
dty. E. S. Chesborough, C.E., Moses Lane, C.E., and 
Charles F. Folsom, M.D., were selected. Their work was 
well done, and as a result the Legislatxue, on April 11, 1876, 
authorized the City of Boston '^ to lay and maintain a main 
sewer discharging at Moon Island in Boston Harbor, and for 
other purposes." The City Engineer, Joseph P. Davis, was 
placed in charge of the work. Eliot C. Clarke, his principal 
asastant, has described the events which led up to this 
]HO ject and the engineering works themselves in a valuable 
report published by the dty in 1885, entitled ^^ Main Drain- 
age Works of the City of Boston." It is one of the classic 
reports of American engineering. 

Three artides in the early reports indicate that the germ The Dayi 
theory of disease had not become even a working hypothesis, p^^ 
notwithstanding there were many ^' exuberant imaginations 
about organic germs," to quote the words of Dr. Derby again. 
The first of these artides, in 1871, was on the caiises of 
typhoid fever. It was evident that Pettenkofer's soil theory, 
which had hdd the stage for some years, was giving way to 
the English idea that typhoid fever was conveyed in water 
and caused by animal excrement; what was meant, how- 
ever, was not bacterial infection, but the decomposition of 
organic matter. The second artide was by Professor Nichols, 
in 1875, ^^ *^^ Composition of the Air of the Groimd Atmos- 
phere. Still influenced by Pettenkofer, people feared air 
which contained organic emanations, and in the newly filled 
^^ of the Back Bay district there was a possibility that 
^boger was lurking in the soil. Nichols gave this ^^ groimd 
air " a dean bill of health. The third paper, in 1877, was by 
^. Chaiies F. Folsom on the Effects of Bad Drainage on 
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rhe Health. He told about the now ahnost foigotten disputes 

Frankbnd between Wanklyn and Frankland m England, the former 
.Amtiovtay }^Qi^^g jj^i t^^ contagion of water borne diseases was of an 

albuminoid character and subject to removal by filtration, 
the latter belonging to the '^piuist" school, which held that 
all sewage polluted streams should be abandoned as water 
supplies, even the Thames River supply of London. We now 
know that both were partly right and partly wrong. Another 
controversy was mentioned, this time in Germany, between 
Virchow and Pettenkofer himself, as to the truth of the 
latter's theory that the chief agency in the spread of t3^hoid 
fever and cholera was the decomposition of organic matter 
in the soil, variations in the level of groimd water causing the 
gases to escape into the air. It was not many years, how- 
ever, before the germ theory of disease was established, 
after which important developments followed. Massa- 
chusetts, like the rest of the world, owes much to Louis 
Pasteur, and Boston has done well to name the broad avenue 
which leads from the Harvard Medical School toward the 
heart of the dty Louis Pasteur Avenue. 

[ndustriai Industrial conditions were first considered in the annual 
report of 1871, in a paper containing statistics as to the 
health of minors employed in textile factories. The use of 
the sewing machine operated by foot power gave rise to a 
heated discussion, and accordingly we find the subject treated 
in 1872, in a paper by Dr. Arthur H. Nichols. He came to 
the conclusion that moderate use of the machine was not 
injurious to women, but that long continued use might be. 
He recommended better treadles and the substitution of 
some other motive power where possible. 

Li 1874 the health of the farmer was considered, and 
unsanitary farmhouses and unhealthful modes of living in 
the country were discussed. 

food The keeping of add fruits in tin cans was studied by Henry 

B. Hill, at Harvard University in 187 1. A little later, flavor- 
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ing articles were studied, but the first comprehensive study of 
the food problem was that of Dr. George Derby, an abstract 
of which may be found in the second voliune. It contained 
interesting allusions to the domestic conditions of the times. 
For example, he said that ^^ the wages of domestic servants The 
^ facTcadng; h<me life ™s bring discouraged; people fS5? 
were taking refuge inhotels and boardinghoiises; women were 
leaving home life for the factory; the pressure of town life 
was increasing." Again, speaking of the custom of rapid 
eating, he said, ** The usual or average time occupied in the 
process of taking food by the people of this state we think 
does not exceed from twelve to fifteen minutes for each 
meal." 

In the same year, 1873, we find the first mention made of 
the adulteration of milk, a matter which has received much 
attention at the hands of the Board in later years. And it is 
interesting to find as one of the authors of the paper the 
name of Professor James F. Babcock, whose apparatus for 
determining fats — the Babcock testing machine — has be- 
come a household word among farmers and milk chemists. 

The sale of poisons was discussed, in a general way, in the Poiacmi 
very first report of the Board. Arsenic in artificial coloring 
substances, used on artificial flowers, wall paper, etc., was 
considered at length in 1872, and the public was especially 
warned again the use of green paper, and in fact against 
almost everything green — grass and trees excepted. The 
ofmim habit was considered in 1872. 

Very naturally the study of particular diseases and their stu^of 
prevalence received early attention, and curiously, but per- 
haps naturally , some of the least common diseases were taken 
iq> first. In the reports of 1871 and 1879, there are papers on 
trichinosis and charbon, or malignant pustule; in 187 1, <m 
the foot and mouth disease; in 1874, on cerebrospinal 
meningitis; in 1878, on scarlet fever and yellow fever. Small- 
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pox and vaccination were discussed in every report from 1871 
to 1874, and again from 1888 to 1904. Of especial interest is 
the artide printed in the report of 1872, because a severe 
outbreak of this disease occurred the following year. 
oflDamp- Dr. Bowditch was considered an authority on constmip- 
bnsump- tion, and held radical views as to the conditions which caused 
^ the spread of this disease, namely, that consumption was 

directly associated with dampness of soil. In 1872 he sent 
letters of inquiry to many physidans, and his anal3rsis of the 
results is given in the report of the following year. Two 
hundred and five out of the two hundred and ten physicians 
who replied stated that the disease was caused or promoted 
by hereditary influences, and from this Dr. Bowditch did not 
hestitate to condude that the state should restrain marriages 
of persons liable to breed consumption. ^^ Massachusetts has 
yet much to do in stirpiculture ere she can claim to be really 
a mother to her people." Modem believers in.eugenics woiild 
enjoy reading his paper, although it is now known that 
heredity has less to do with the transmission of this disease 
than the doctors then thought. In spite of the fact that 
consumption long stood at the head of the list of diseases, 
no further study of it was made by the Board for many 
years. 

Typhoid fever early recdved attention. In the annual 

report of 1871, there is a statistical study of the disease, 

with a discussion of the results, which in an interesting way 

reveals the then current ideas as to the spread of the 

disease. 

ti^^ At the time of the organization of the State Board of 

[>t by the Health, the vital statistics of the state were being kept by the 

3to^° Secretary of State.* Acts relating to the registration of 

deaths were passed in 1872 (Chap. 275), in 1877 (Chap. 174), 

and in 1878 (Chap. 341). In 1878, an arrangement was made 

^ Chapter 21 of the General Statutes. 



STATE BOARD OF HEALTH 57 

with the Secretary of State by which the State Board of 
Health should edit the registration report and co-operate 
with that office in securing accuracy and completeness of 
returns. 

Two special articles relating to vital statistics ai^)eared in 
the early reports. The first was that of Dr. F. W. Draper, of 
Boston, in 1876, on Registration of Prevalent Diseases. It 
contains some interesting curves of seasonal distribution of 
certain diseases, but these were of no great accuracy. The 
second, by Dr. Charles F. Folsom, in 1877, was a study of the 
accuracy — or rather the inaccuracy — of the returns of 
deaths in the state. The most interesting part of his paper 
IS the history of the registration of deaths in Massachusetts. 
Some amusing causes of death are quoted from the returns of 
physicians, such as ^* death caused by five doctors," ** deli- 
cate from birth," " direars," " collodnphantimi," " artery 
hmg busted." The paper goes outside of Massachusetts, 
describing the practice of registration elsewhere in the United 
States, and in Holland and Germany. 

Two papers on the Growth of Children were published by stadsdcd 
Dr. H. P. Bowditch, of the Harvard Medical School, in the phyaque 
annual reports of 1877 and 1879. They embodied the results 
of many carefully made observations on the weight and 
height of children in the Boston schools. Masterpieces of 
statistical work, these papers deserve careful study. The 
data are classified by age, sex, nationality, and occupation, 
and are clearly illiistrated by many diagrams. The second 
of the two papers describes the anthropometrical methods 
used. Speaking of this work, Dr. Bowditch says: 

It will thus be seen that a wide field is open for statistical research, 
iniAidi nearly everyone can do good work. The collection of physical 
data in regard to the human body has been, in the past, left almost 
exdustvely in the hands of artists, who have sought to establish, as 
guides for their work, simple proportions between the various dimen- 
sions of the body, and of military statisticians, who have looked upon 
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die human frame simply as a machine for performing a soldier's work, 
and have necessarily confined their observations to adult males. It is 
to be hoped that in the future the hygienist and the educator will 
recognize, in the physical measurements of growing children, a guide 
for the application of t^eir sanitary regulations and a test for the 
efficiency of their systems of physical training. 

Sanitarians of today should heed these words. 

In this connection should be mentioned a third paper by 
Dr. Bowditch, published in the annual report for 1889, on the 
" Physique of Women." This is of interest not only for the 
data given, but for the method of statistical analysis used, 
namely, Galton's method of percentile grades. In view of the 
recent interest in the study of probability, or the " laws of 
chance," in sanitation, this paper is one which should be 
consulted by students of vital statistics. 
^^ The report of . 1 873 contains a scholarly discussion of inf aat 

mortality by Dr. Edward Jarvis, who, like Lemuel Shattuck, 
was fond of statistics. His paper is strikingly modem in toae. 
The causes of infant mortality were stated in very much the 
same terms as they are stated today, emphasis being laid on 
the need of educating mothers, both before and after the birth 
of children. Modem social workers might well refer back to 
this paper, written so many years ago, in order to measure 
what progress has been made in forty years, 
idons When the State Board of Hes^th was established, there 
'jt Board already existed many independent boards of health in cities 
J^^ and towns, which had been organized under Chapter 26 of 
^^ the General Statutes, an act dating from 1849. Th^ condi- 
tions under which they labored were described in 1874, by 
Dr. Azel Ames, Jr., in a paper which discussed the various 
regulations as they ordinarily existed — these forming a sort 
of sanitary code. The publication of a code, suggested by the 
State Board in 1873, tended to unify the regulations through- 
out the state. According to the law at that time, towns 
might appoint a board of health or a health officer, and, in the 
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event of failure to do so, the duty fell upon the Selectmen to 
act as a board of health. The only qualifications were that 
the members of the board of health should be " persons." In 
1873 the State Board urged upon each town the advantage 
of appointing at least one ph3rsician to the local board of 
healthy and evidently this advice was much needed. Of two 
hundred and seventy-nine towns, two hundred and sixty- 
two had boards of health composed of the Selectmen alone; 
in only six was a physician added to the number. At that 
time, the " persons " most competent for the positions were 
certainly physicians, many of whom took a keen interest in 
sanitary matters. Nowada3rs, we find that the subject of 
public health has become a specialty, and something apart 
fiom the work of the ph3rsician, although by no means more 
important. The physician's work is essentially personal; 
tbe work of the public health official has come to be largely 
communal. 

Correspondents were chosen in the dififerent cities and Local Health 
towns, who sent communications to the State Board of cnte*"^ 
Health, and many of their statements were printed from year 
to year in the annual reports imder the heading. Health of 
Towns. It soon became evident that the local boards were 
iK)t d(nng their duty. They did not, however, realize the 
extent of their powers, which, in fact, were greater than those 
<rf the State Board. Dining the years 1874 to 1879, ^^ ^^ 
^ State Board of Health spurring on local authorities, 
offering aid by issuing circulars, and giving advice in parti- 
^^ cases. In 1877 ^^ ^t was passed (Chapter 133) provid- 
^ for the establishment of boards of health in the several 
^ties of the Commonwealth. This was adopted by Cam- 
Wdgp, Lowell, Worcester, New Bedford, Newburyport, 
Lawrence, Somerville, and Fall River. Some cities refused 
to adopt the act, while others ignored it. Consequently, the 
State Board of Health lurged the passage of another act 
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giving the mayor and aldermen power to appoint a board ci 
healthy in case a dty whose citizens had not accepted the act 
was threatened with an outbreak of disease. 

In the last (tenth) report of the original State Board of 
Healthy 1879, ^^ ^^ these words: 

Each year the work of the Board has increased very mudi in con- 
ferring with local boards as to their powers under the law, and in 
giving advice with regard to individual complaints, or sources of foul 
odors and ill health. As more and more towns organize boards of 
health there would naturally be more of such work to be done. Indeed, 
the Board, in the ten years of their existence, have as yet hardly been 
able to more than prepare the community to see the necessity of am- 
certed action to prevent disease; and, in some form or other, that work 
must go on. 

BcoDomic Dr, Edward Tarvis presented a splendid discussion of 

studies 

public health in an article entitled, '' The Political Economy 
of Health," published in the annual report of 1874. It was 
based on a text quoted from the distinguished sanitary 
engineer, Baldwin Latham: '' Health is the capital of the 
laboring man." Again, in the 1875 report, we find another 
statistical and economic study by Dr. W. E. Boardman, 
entitled, " The Value of Health to the State." 
\ curious The early reports are not without their vagaries, just as 
yarding some of the reports which we write today may seem to our 
grandchildren to be vagarious. In the 1872 report, Dr. 
Derby wrote against the practice of building storage reser- 
voirs for power purposes, on the ground that they impede 
run-off and raise the level of the groimd water, thereby 
causing consimiption, and convert meadows into swamps^ 
thereby causing typho-malarial fevers. He wrote: 

The hygienic effect of the building of dams is usually wholly ignored 
by capitalists and legislators. We here see the danger to life of proceed- 
ing thus blindly. Here are acts sufficient to convince any unprejudiced 
mind that consmnption and malarious fevers are thus aroused. Epi- 
demics flourish near such water obstructions. Great nuisances are 
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thus created in various places dted in this report. It will be seen that 
industrial and hygienic questions are inseparably joined, and it will 
be well that our l^islature should so regard them when mill-dams are 
thought necessary to aid capital in its honorable endeavor to turn our 
various water-courses to the benefit of num. 

Among the other subjects consideredy during the early 
period of the Board, we find the following: Treatment of the 
Insane (1871), Cremation and Burial (1875), Defective House 
Drainage (1876 and 1879), Diseases of the Mind (1877), 
Cottage Hospitals (1874 and 1878)9 Color Blindness (1878), 
Sanitation of Schools (1878), The Hospital Home (1879). 

It would not do to omit from this chapter Dr. Bowditch's I^Sfj^ 
letter to the Board on the subject of Preventive Medidne 
and the Physician of the Future, which, with some omissions, 
may be found on a later page. The term '^ State Medicine," 
used by Lemuel Shattuck, which was also in vogue at the 
time the State Board of Health was organized, gradually fell 
into disuse, and the term ^^ Preventive Medicine " took its 
{dace. "Prevention is better than cure" became the watch- 
word, and this maxim still rules the thought of today. Dr. 
Bowditch's letter lays great stress on personal hygiene, on 
housing, nutrition, clothing, exercise, bathing, education, and 
work. These topics are not all included in the reprinted 
portion of his letter, but they are well worth reading in the 
<niginal rq>ort. They serve to show the broad-mindedness 
of the first leader of the State Board of Health. 

Looking back over the record of the State Board of Health V^^ P«nod 

- of lodi viduftL 

from 1869 to 1879, one is struck with the simplicity of the Effort 
organizaticm, the important part played by the secretary of 
the board, and the importance of the work of certain indi- 
viduals who imdertook special investigations at the request 
<tf the Board. The rq>orts and scientific papers which were 
published in the annual reports of those years and which we 
have just passed in review, taken together, are an excellent 
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portrayal of the ideas concerning sanitation then current 
It was a time of awakening; the knowledge of sanitation was 
progressing in Europe, and Massachusetts was not slow in 
learning what was being done. 

The first years were also years of self-scrutiny. The 
Massachusetts State Board of Health was studying Massa- 
chusetts, her people and their health, the diseases common 
among them, the sanitation of their homes, the nuisances to 
which they were subjected, the water they drank, the method 
of waste disposal, the ventilation of their schoolhouses, the 
disposal of their dead. The Board was " taking cognizance <rf 
the interests of health and life." 
tiestion- It is worth while to observe how many of the published 
[ethod papers contain the results of data collected from the physi- 
cians of the towns and cities in answer to circular letters. In 
other words, the " questionnaire method " was vigonnisly 
applied, and it produced two very desirable results — it 
yielded the data wished for, and it made the local physicians 
interested in the work of the central authority. Nor was this 
" questionnaire method " conducted in a haphazard manner. 
As early as January, 1870, a circular letter was sent to every 
city and town asking that a medical correspondent be des- 
ignated, in order that accurate and prompt information 
concerning the occurrence of disease might be obtained. 
Without doubt, this co-operative work was of value — 
co-operative work will always be of value, and it will be 
imf orttmate if the friendly relations between state and local 
authorities are ever broken. 
Ddofthe For reasons political, which need not be discussed, the 
oard original State Board of Health came to an end on Jime 30, 
1879, ^^d ^^ State Board of Health, Ltmacy, and Charity 
was formed. This was a great disappointment to Dr. Bow- 
ditch and his associates, for it rudely shattered the work so 
well begun; and although he and two others. Dr. Davis and 
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Mr. Hoadley, were retained as members of the new board, it 
was not long before they resigned. 

During the ten years of its eidstence the State Board of 
Health had made a splendid record, and in many ways 
bad justified its existence. Thoroughly and sincerely it had 
taken '' cognizance of the interests of health and life " of the 
pec^e; it had served as an important mediimi for the 
diffusion of the knowledge of hygiene and sanitation; had 
stimulated legislation; had aroused the local authorities to 
greater activity; had established a solid reputation; and 
bad acquired the confidence of the state. Upon this solid 
foundation, the future State Board of Health was to build 
its noble structure. 
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CHAPTER m 

THE BOARD OF HEALTH, LUNACY, AND 
CHARITY (1879-1886) 

In 1879, the Legislature passed a law combining the pre- 
viously existing boards of Health and Charities into what was 
called the State Board of Health, Limacy, and Charity. 
This law took effect on July ist; was amended in 1881 ; and 
in its final form went into effect February i, 1882.^ This 
bringing together of administrative boards, whose functions 
were more or less distinct, was not a logical step; it was 
merely a political change; and after a few years the misal- 
liance was ended, divorce being granted on the ground of 
incompatibility. 
K^coxganiza- The Board of Health, Limacy, and Charity had nine 
members, whereas the original Board of Health had had 
seven. In order to perform its varied duties, it was foimd 
necessary to divide the board into committees, and to appor- 
tion the work among four departments. Three members of 
the former Board of Health, Messrs. Bowditch, Davis, and 
Hoadley, were retained as members of the new board and 
constituted a Committee on Health. Dr. Folsom, another 
member of the old board, was made secretary and executive 
oflScer of the new Department of Health. 

During the siunmer of 1880, Dr. Folsom retired as secre- 
tary, and was made a member of the Board, only to resign 
early in the following year. Dr. Bowditch had already 
resigned to become a member of the National Board of 
Health, in 1879, and when he retired from this position in 

^ Public Statutes, Chaps. 79, 80, 87. 

64 
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1 88 1, Dr. Folsom succeeded him. On July 27, 1880, Dr. Dr. Waicott 
Henry P. Waicott of Cambridge was appointed Health Health 
Officer, and as such was given general executive charge of the ^^^^ 
public health work. Meantime, the Conmiittee on Health of 
the Board of Health, Limacy , and Charity had its membership 
increased from three to five. The other heads of departments 
were H. B. Wheelwright, of Newburyport, Superintendent 
of Outdoor Poor, S. C. Wrightington, of Fall River, Super- 
intendent of Indoor Poor, and F. B. Sanborn, of Concord, 
Inspector of Charities. Dr. Henry P. Waicott resigned as 
Health Officer on December 2, 1882, and, one week later, 
became a member of the Board and Chairman of the Com- 
mittee on Health. Dr. Samuel W. Abbott, of Wakefield, was 
appointed Health Officer in his place. 

In 1883, trouble occurred diuing the administration of ^2^^i«. 
Governor Benjamin F. Butler, in connection with the Tewks- tion 
bury Almshouse and other matters. The State Board of 
Health, Lunacy, and Charity was natiurally involved. There 
was internal disturbance, and it will be foimd that the annual 
report for that year was signed by only six members of the 
Board, the other three dissenting from some of the views 
expressed. The violent political attack on the Board did not 
relate to public health, and therefore is not mentioned here; 
it had best be forgotten. On March 26, 1886, the Legis- 
lature passed an act re-establishing the State Board of 
Health, with enlarged powers and duties, and separating it 
bom the Board of Charity. 

In spite of the imsettled condition of the Board during this 
period, the work went on tmabated, and the scientific articles 
of those years, 1879 ^^ ^^85, contained in the Public Health 
Suf^lements, are no less interesting than those published in 
the earUer reports. Furthermore, during this period certain 
events occurred which led up to the remarkable development 
of the engineering work of the Board in later years. 
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The investigations relating to the pollution of streams 
which had been b^un in 1875 t>y James P. Eorkwood were 
continued imtil practically all of the state had been covered 
In the annual report of 1876 we find the results of the sani- 
tary smrveys of the Blackstone, Neponset, Charles, Chicopee, 
and Taimton Rivers; in 1878, the Hoosic and Housatonic 
Rivers; in 1879 (Supplement), the Westfield and Merrimack 
Rivers; and in 1880 (Supplement), the Deerfidd and 
Miller's Rivers, In 1879 (Supplement), Professor Nichols 
described an accidental discharge of sulphuric add from a 
chemical factory into an inlet of Mystic Pond, and its effect 
on the water. 

Algae in siurf ace water supplies came to be r^arded as a 
'' problem " in 1879. In the Supplement to the first report 
of the State Board of Health, Limacy, and Charity, we find 
three important articles on this subject. The first was by 
Professor Nichols, who described observations which he 
made at Fresh Pond as to the stagnation of the water result- 
ing from thermal phenomena. The second was by Alphonse 
Fteley, the engineer who designed the Sudbury syston 
of the Boston Water Works, telling of the growth of algae in 
the Sudbury reservoirs, particularly No. 3, and the filtration 
experiments which he had made with the hope of getting rid 
of the odors caused by the algae. These experiments brou^t 
no definite result. The third paper, most interesting of all, 
was by Dr. William G. Farlow, Professor of Cryptogamic 
Botany at Harvard University. He made a study of the 
Blue-green Algae, such as Anabaena, Nostoc, Clathroc3^tis, 
and Codosphaerium, warning the public against being imduly 
alarmed by the presence of these microscopic plants with long 
names but no power to cause the many diseases at that time 
attributed to them. He gracefully suggested that it was not 
for the botanist, but for the physician and sanitarian to pass 
judgment as to the harm which the algae might cause. The 
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Board attempted to ascertain this, by getting the opinions of 
j^ysidans as to the effect of Mystic Pond water contami- 
nated by algae. The results were inconclusive, for the 
peculiar reason, as it developed, that relatively few people 
drank the water unfiltered, because of its bad taste and 
appearance. Unfortimately, the question stands today just 
inhere Dr. Farlow left it in 1879 — ^^ ^^^ knows just what 
effect algae have on the himian system. 

The subject of lead poisoning as a consequence of the 
action of water on lead pipe was again brought up in 1885. 

In 1879 the Legislature passed an act requiring water BegmninK 
boards to furnish certain data relating to the supplies imder lecOon of 
their charge to the State Board of Health. The facts thus ^J^*^" 
collected were published in the reports of 1882 to 1883 IJ^J^ 
(Supplement), 1885 to 1886, and 1888. The " questionnaire " 
used to obtain these facts comprised twenty-nine questions, 
idating to the source of supply, quantity of water used, cost 
of the works, and so on. 

During 1880 and 1881 a serious question arose in r^;ard to 

the pollution of the Lake Cochituate supply of Boston, at 

Pegan Brook in Natick. A a»nplaint was made to the Board 

uiKler the provisions of the act of 1878, and an extended 

hearing took place as a result of which the Board ordered the 

(forties complained of " to cease and desist from further 

clraining and emptying human excrement, sewage and other 

^^^iatter, polluting and fouling the water of Pegan Brook on 

^^:id after the fifteenth day of July, 1880." A petition to the 

c^Ourt to have this decree anniilled was set aside, leaving the 

^^^xiers of the Board in force. 

On account of many mistaken notions in regard to the 

^^^Mitamination of ground waters, J. C. Hoadley, C.E., once 

^ member of the Board, prepared an excellent paper on the 

Subject, dispelling some of the mysterious and imfounded 

^<leas in regard to the direction of water currents, also 
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explaimng the hydraulics of wells and the dangers of pollution 
under certain conditions. This account was published in 
1883. 
|*^^2^ It was sewerage and the disposal of sewage, however, whidi 
especially engaged attention during this period. The supple- 
ment to the report of 1879 contains a very interesting trea- 
tise on the subject by Eliot C. Clarke, C.E., Engineer of the 
Boston Main Drainage system. He described such pre- 
liminary operations as soil-borings and float experiments, 
discussed the proper sections of sewers to be used undo: 
different conditions, and gave a long account of the ways in 
which some of the old sewers had failed. 

In Worcester the condition of the Blackstone River was 
becoming serious; the water of the river was too foul to be 
used even for manufacturing purposes. Under l^islative 
sanction, the Board undertook an investigation of these 
conditions, held hearings, and appointed Dr. Charles F. 
Folsom, Joseph P. Davis, C.E., and Dr. Henry P. Walcott 
as a committee to study the problem and make recommenda- 
tions. They reported in 1881 , in favor of a method of sewage 
piuification consisting of intermittent downward filtration. 
A Sewaoe upon an area so large (seventy-five acres) that the land could 
^^|[ed be used for growing crops, with the sewage applied at the rat^ 
J^^^""' of forty thousand gallons per acre daily. Colonel George E-^ 
Waring, Jr., who later became well known for his sanitar/" 
work in Havana and for the reorganization of the street 
cleaning department in New York City, also studied the 
problem in the interest of the town of Millbury, a few miles 
down stream below Worcester. He was the exponent of the 
separate system of sewers, and therefore very naturally 
recommended this S3rstem for Worcester. As a method of 
treatment, he suggested screening, subsidence, aSration, a 
flow through ten miles of ditches at a low velocity, and a 
final application to one himdred and twenty-six acres of 
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wooded swamp land — a very strange system, modem 
saTiitarians would say. The method recommended by the 
committee of the Board was a logical one, and, with the 
omission of the agricultural features, has smce been used. It 
was not adopted at the time, however; in fact, nothing was 
done until 1890, when chemical precipitation works were 
installed. 

The sewerage of two seaside towns next received attention, 
namely Nahant, in 1882, and Nantucket, in 1883. In 1887, 
William Wheeler, C.E., made a rq>ort on the disposal of 
sewage at the State Reformatory at Concord. 

Most important, however, was the report of the legislative Need of 

cmnmission on Metropolitan Sewerage, in 1881. Ever since sewenge 

the rq>ort of the Miller's River Conmiission, in 1872, and Metomoii- 

cvcn before that, the idea of a metropolitan sewer for the **^ Dwtrkt 

communities lying to the west and north of Boston had been 

discussed. One by one, the small streams, such as Alewife 

Brook in Cambridge, became unbearably foul. The natural 

'^edy was to instal sewers, but there was nowhere for them 

to discharge, except into such streams as the Charles and 

^}^tic rivers and these were also polluted. In fact. Lower 

^3^tic Pond had already become a nuisance. Boston had 

"^g%m the construction of its Main Drainage Works in 1876, 

*^t these did not provide for the communities lying outside of 

^ dty. Finally, in May, 1881, the Legislatiure passed a 

"^solve requesting the Governor and Council to examine and 

^^"^Port a plan for the drainage of the M)rstic Valley, and 

^thin their discretion, the Charles River Valley, and the 

™^JJaediate neighborhood of Boston. Govemor Weston 

^^rred the matter to a committee consisting of E. S. Ches- 

w>rough, C.E., of Chicago, then one of the foremost sewerage 

Queers, Dr. Henry P. Walcott, Health Officer of the Board, 

O^. C. F. Folsom, former Secretary, A. H. Boardman, and 

Dr. Azd Ames, Jr. Mr. Chesborough and Dr. Folsom had 
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been members of the Boston commission and were already 
familiar with the general problem. 

The committee brought in a comprehensive report cover- 
ing the valle)rs of the M)rstic and Charles rivers, and a part 
of the valley of the Neponset River. They discussed various 
projects, and finally recommended a great sewerage S3^tem 
discharging into the harbor at Deer Island, at a total cost of 
about thirteen million dollars. They also recommended that 
a Board of Commissioners be appointed, to plan, carry out 
and manage the works, and to apportion the cost, 
eport of The Massachusetts Drainage Conunission was appointed 
luse^^" May 28, 1884. The members were John Q. Adams, Solomon 
^g^^ B. Stebbins, Edmund W. Converse, Edward D. Hayden, and 
^^ Leverett S. Tuckerman. Eliot C. Clarke, C.E., was chosen 
ocument; Engineer to the Commission, with Joseph P. Davis and 
Rudolph Hering, Consulting Engineers. Their report was 
presented to the Governor on December 28, 1885. It was 
published as a separate document, in 1886, and forms 
another in the series of great engineering reports, for which, 
the state is justly entitled to fame. The project is described 
in detail with plans and profiles, estimates of cost, and 
discussions of various projects of sewage disposal. 

Especially worthy of note in connection with the work oE 
the State Board of Health are the concluding paragraphs^ 
said to have been written for the conmiission by Dr. Walcott^ 
Looking beyond the Metropolitan District and considering 
the needs of the state as a whole, the report says: 

Precisely the same principle which enjoins a watchful care over the 
exterior waters of the State would seem to call for at least an equal 
solicitude concerning the abuse of its interior waters. But mindful 
of the tenderness with which Massachusetts has always treated the 
industrial classes, we think it would be wise to embrace in the enact- 
ment one peculiarly characteristic feature borrowed from the act estab- 
lishing a railroad conunission, and which has proved strong enough to 
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enforce amply all the rights of the public in that class of highwa}^ 
called railroads. This distinctive trait is the use of advisory as dis- 
tinguished from mandatory power. We think it would be well, then, 
for the Legislature to designate some one or more persons to look after 
the public interests in this direction. Let these guardians of inland 
waters be charged to acquaint themselves with the actual conditions of 
all waters within the State as respects their pollution or purity, and to A Plan for 
inform themselves particularly as to the relation which that condition of \^Ser 
bears to the health and well-being of any part of the people of the Com- Supplies 
monwealth. Let them do away, as far as possible, with all remediable sewerage 
pollution^ and use every means in their power to prevent further 
vitiation. Let them make it their business to advise and assist cities 
or towns desiring a supply of water or a system of sewerage. They 
shall put themselves at the disposal of manufactories and others using 
rivers, streams or ponds, or in any way misusing them, to suggest the 
best means of minimizing the amoimt of dirt in their effluent, and to 
operiment upon methods of reducing or avoiding pollution. They 
shall warn the persistent violator of all reasonable regulation in the 
management of water of the consequences of his acts. In a word, it 
shall be thdr especial function to guard the public interest and the 
public health in its relation with water, whether pure or defiled, with 
the ultimate hope, which must never be abandoned, that sooner or later 
ways may be foimd to redeem and preserve all the waters of the State. 
We propose to clothe the Board with no other power than the power to 
cxanune, advise and report, except in cases of violation of the statutes. 
— If such a Board be able to conunend itself by its conduct to the 
H^proval of the great comrt of public opinion, it will have no difficulty^ 
^^ think, in materially reducing the disorders and abuses which are 
threatening to give great trouble in future if not speedily checked. If,, 
^^^'wever, we err in this expectation, and more drastic measures prove 
^^^clispensable, the numdate of the State can always be invoked to 
'^^orce its advice. 

i Finally, the report of this commission reconmiended a 
1^ general act for the protection of the purity of inland waters. 
^ act in substance was passed by the Legislature of 1886, 
and is given below. By its provisions the supervision of the 
^^^ supply and sewerage of Massachusetts municipalities, 
including such work as should be found necessary for the 



72 STATE SANITATION 

canying out of such provisions, was intrusted to the State 
Board of Health. 
801^^ It was just as the State Board of Health was passing 
leaiUi through its trials and tribulations in the proposed amalgama- 
tion with the Board of Charity that the United States Ccm- 
gress passed an act establishing a National Board of Health. 
The Board was organized on April 2, 1879, consisting of 
eleven members, and it was natural and eminently fitting that 
Dr. Henry I. Bowditch should have been selected as (me of 
them. He served tmtil 1881, when Dr. Charles F. Fdsom 
took his place. 

The National Board of Health started with great pnxnise. 
Some of the best scientists of the coimtry were drawn 
together under its auspices, and their investigations, pub- 
lished in the reports of 1879 ^^^ 1880, contain important 
articles. But imfortunately, Congress failed to provide 
adequate financial support; the work dwindled, interest 
flagged, and in 1885, the Board went out of existence. Be it 
noted, however, that in this work the State of Massachusetts 
did its full share. 
hi Con^^ ^ ^^^^ there occurred an event of great importance to the 
loveny gas industry of the state. Up to that time the gas used for 
illuminating purposes had been made by distilling soft coal in 
retorts, and was known as coal gas. But a new process had 
been devised in which the hydrogen of the gas was obtained 
by passing water in the form of steam through red hot coke, 
the illuminants being obtained from oil or naphtha. The 
product was called water gas. Water gas differs from coal 
gas in several respects, but chiefly in the fact that it contains 
a much higher percentage of carbonic oxide, an odorless, 
poisonous gas, resulting from the incomplete combustion of 
carbon. For example, the coal gas then used was found to 
contain 3.19 to 6.74 per cent of carbonic oxide, while water 
gas contained from 24.47 to 31.52 per cent. The much more 
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f>oisonoiis character of the water gas, coupled with its less 
cr<cmspicuous odor, rendered it more dangerous. 

There was a long series of hearings by a legislative com- 
S3Qittee, in which science was brought to the aid of both 
<=:ontending business interests. Financial and utilitarian 
^^.iguments finally prevailed over those of hygiene, and the 
:K-ight to manufacture water gas in the state was granted. In 
<z:onnection with this controversy. Professor William Ripley 
^iSIichols and Professor William T. Sedgwick, of the Massa- 
<i£!iusetts Institute of Technology, made a study of the rela- Ezpen- 
ve poisonous effects of coal gas and water gas, and presented qSmSc 
e results in the form of a joint report submitted to the ^^^^ 
CSeneral Court.^ The data were also pubUshed in the Supple- 
ixient to the Annual Report of 1884, which is reprinted in 
pMTt on a later page of this volimie, to which the reader is 
x^ferred. At the same time Dr. Samuel W. Abbot contrib- 
vtted a paper showing the relation of illimiinating gas to the 
I>ublic health. Professor Sedgwick had used animals in his 
Experiments with the poisonous water gas and this brought 
\ipon him the wrath of the anti-vivisectionists of the day. 

Professor Sedgwick had been emphatic in predicting the 
tjxmbles that would ensue from the use of the more poisonous 
Vrater gas, and it is interesting to learn that more than 
trwenty-five years afterward, he and one of his students com- 
piled statistics which indicated that his predictions had been 
in some measure fulfilled, namely, that the use of water gas 
bad increased the number of deaths from accidental gas 
poisoning. That the use of water gas reduced the cost of 
illumination, with possible indirect hygienic benefits, is how- 
^Jver a fact which must be placed on the other side of the 
balance. 

Cholera became epidemic in Europe in 1884, and it was a Cholera 
feared that the year 1885 would find it in America. The 

* Senate Document, No. 60, 1885. 
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L^slature therefore authorized the Board of Health, 
Lunacy, and Charity to spend up to fifty thousand dollars 
in protective measures, with the approval of the Governor 
and Councfl, in case the disease became epidemic. Fortu- 
nately, the threatened disaster did not occur. Dr. Samuel 
W. Abbott, in his report on the subject, 1885 (Supplement), 
makes mention of the important discovery of the germ of the 
disease, the comma bacillus, by Robert Koch, in 1883. This 
is interesting as being one of the first references to the 
modem germ theory of disease in the Massachusetts reports, 
for An important event during this period was the passage of 

of the Food and Drug Acts of 1882, 1883, and 1884. Studies of 
^"^ food adulteration had been made in 1879, by Mrs. Ellen H. 
Richards, and in 1882, by Professor S. P. Sharpies, of Har- 
vard University. In 1883, Professor Edward S. Wood, of the 
Harvard Medical School, made an extended investigation of 
the prevalence of arsenic in articles intended for domestic 
use, its dangers to health, and measiures for prevention. In 
particular, a study was made of wall paper, actual samples of 
which are to be foxmd in his report. 

At that time, it was supposed that certain colors could not 
be obtained without the use of arsenic, but the situation is 
very different today, when we have every hue and shade from 
coal tar products. Thus, the arsenic problem, so far as color 
is concerned, has ceased to exist — an example of how the 
problems of hygiene change from age to age. 

The law approved. May 28, 1882, placed greater powers 
and duties in the hands of the State Board of Health, Lunacy, 
and Charity; provision was made for the appointment of 
analysts and inspectors; and a specific appropriation of three 
thousand dollars was made. The next year this was increased 
to five thousand dollars, and the year after, to ten thousand 
dollars, with the proviso that not less than six thousand dol- 
lars should be devoted to the enforcement of laws relating to 
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milk and milk products. Except for New York, Massa- Analysts 
chusetts was the first state to commit this matter to a State Drugs, anc 
Board of Health. The inspiration for this action came from ^^ 
the National Board of Trade. 

Tlie oflScers employed to enforce the provisions of the food 
and drug law were, in 1883: 

Dr. Edward S. Wood, Analyst of Food. 
Dr. Bennett F. Davenport, Analyst of Drugs. 
Dr. Charles HARRmoTON, Analyst of Milk. 
Professor Charles A. Goessicann, Analyst of Milk. 

Dr. Charles P. Worcester was also employed; Dr. Samuel W. 
Abbott, as Health Ofl&cer, had oversight of the work. The 
rules and r^ulations in regard to the inspection and analysis 
of food and drugs are given in the supplement to the annual 
report for 1884. The increased activity of the Board resulted 
is materially reducing adulterations. The work was con- 
tinued steadily y xmtil 1901, when the laws were further 
strengthened. 

During this period, it was natural that various diseases studies of 
should be considered, as for example: typhoid fever (1879), 
malaria (1880 and 1885), cholera morbus (1880), smallpox 
(1880), leprosy (1882), trichinosis (1882). Of particular 
interest is Dr. Z. B. Adams' accoimt of the epidemic of 
malaria in Framingham in 1885. The relation between this 
disease and standing water was clearly shown, although at 
that time no one knew that malaria was transmitted by 
mosquitoes. 

In 1882, the subject of eye-strain was discussed by Dr. 
B. Joy Jefferies. 



CHAPTER IV 

THE STATE BOARD OF HEALTH REORGANIZED 

(1886-1914) 

In 1886, came Dr. Henry P. Walcott, as Chairman. And 
with him came Hiram F. Mills, C.E., of Lowell, and a new 
State Board of Health, — for the old order of things had 
passed away. This was followed by a time of reorganization 
and enthusiastic work, supported by popular confidence and 
generous appropriations, and yielding great results which 
cannot be told in a single chapter. We shall therefore first 
take a bird's-eye view of the beginnings of this period, and 
then describe what has been accomplished by the different 
departments as they existed between 1886 and 1914, when 
the State Board of Health was superseded by the State 
Department of Health. This period might well be divided 
into two parts; firsts the period of great engineering enter- 
prises, covering the first ten years, and second^ the period of 
systematic organized work, covering the remaining years. 
>utic8o£ On March 24, 1886, the Act re-establishing the State 
janized Board of Health, and separating it from the Board of Charity 
Sawi of was signed by Governor Ames. In some ways the tyi)e of 
icaith organization was a reversion to that of the original Board, 
but the duties were broader, more specifically defined, and of 
a more executive character. Now, the Board was to take 
cognizance of: 

1. The causes and prevention of infectious diseases. 

2. The suppression of nuisances, including the regulation of noxious 
and offensive trades. 

3. The coUection and diffusion of information relative to industrial 
hygiene, or the effects of different occupations, industries, and domestic 

76 
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pursuits upon people at various ages and under various conditions of 
life. 

4« The hygiene of schools, school buildings, and public institutions. 

5. The examination and investigation of public water supplies and 
public ice supplies, and the prevention of their pollution. 

6. The investigation of drainage and sewerage systems or plans, 
so far as they relate to the public health. 

7. The disposal and transportation of the dead. 

8. The inspection of food, drugs, and other articles a£fecting the 
public health. 

9. Inquiries into the causes and means of prevention of insanity. 

10. Inquiries into the amount of intemperance from the use of 
stimulants and narcotics, and the remedies therefor. 

11. The protection of human life. 

12. Investigations as to the infectious diseases of animals, so far as 
they affect the public health, e. g., hydrophobia, trichinosis, glanders, 
anthrax, etc 

On Wednesday, May 26, 1886, the newly appointed mem- Oiganiza- 
bers of the Board met at the State House for organization. ^^ 
They were 

Dr. Henry P. Walcott, of Cambridge. 

Mr. Elijah U. Jones, of Taunton. 

Mr. Thornton K. Lothrop, of Beverly. 

Dr. Frank W. Draper, of Boston. 

Mr. JuLTOS H. Appleton, of Springfield. 

Mr. Hiram F. Mnxs, C.E., of Lawrence. 

Mr. James White, of Boston. 

Dr. Walcott was imanimously elected chairman^ and 
remained chairman until 1914, a period of twenty-eight 
years. Dr. Samuel W. Abbott was elected secretary, which 
<^ce he held for eighteen years, until his death. 

It was evident that, in order to accomplish what needed 
*o be done, a more thorough organization would be required 
^*^to that which had previously existed. The method of 
conducting the work through standing committees was 
adopted at the very outset. These committees indicate the 
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extent to which the work had developed. They wen 

follows: 

Finance, 

Publications, 

Water Supplies and Drainage, 

PuBuc Institutions, 

Food and Drugs, 

Legislation and Legal Proceedings, 

Health of Towns, and Correspondence with L 

Boards of Health, 
Contagious Diseases. 

The office of the State Board of Health was at No 
Beacon Street, where it remained until Sept. i, 1894, m 
quarters were provided in the State House. Dr. Wal 
was first chosen as chairman of the committee on W 
Supply and Drainage, but the next year Mr. Mills bee 
chairman and held this position until 191 5, the title of 
committee being changed to Water Supply and Sewer 
In 1887, another committee was added, that on Registra 
of Vital Statistics. 
J^y <>^ Along with Dr. Walcott and the new State Board of He 
Waters came, in 1886, a very important Act of the Legislat 
entitled, An Act to Protect the Purity of Inland Wal 
Let the reader turn back to see what Dr. Walcott wrote in 
report of the Massachusetts Drainage Commission and c 
pare it with the words of this act (page 125), and he 
then get an idea of what Dr. Walcott's influence has bee 
the state during the last thirty years. 

Briefly, this act placed in the hands of the State Boar* 
Health the general oversight and care of all inland wat 
directed that examinations of the waters be made to as 
tain whether they are adapted for use as sources of dome 
supply or likely to impeial the public health, and t 
recommendations be given as to the prevention of pollut 
Authority was given to employ expert assistance, and to c 
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duct ezperiments to determine the best practicable methods 

of purification of sewage or disposal of manufacturing 

refuse. The Board was also ordered to give advice to cities 

and towns, corporations, and individuals, as to sources of 

water supply and methods of sewage and refuse disposal, 

without expense to persons advised. Provision was also made 

for the submission to the Board of all plans and schemes 

in rdation to water supply and the disposal of drainage or 

refuse, for its advice. And, finally, the Board was ordered to 

bring to the notice of the Attorney General all instances of 

violation of the laws respecting the pollution of water 

sui^lies and inland waters. 

In order to carry out the provisions of this act an engineer- An Engi- 
ing dq)artment was created in 1886, imder the following ^nmrat 
oflBcers. ^'^""^ 

Joseph P. Davis, Consulting Engineer. 
Fredexick p. Stearns, Chief Engineer. 
X. H. GooDNOUGH, Assistant Engineer. 

Mr. Steams remained Chief Engineer until 1895, when he 
i^esigned to become Chief Engineer of the Metropolitan 
Water Board. He was succeeded by X. H. Goodnough, who 
still holds the position. With the department organized, the 
i^cxt need was money. Mr. Mills, who as the engineer mem- 
W of the Board had been giving especial consideration to 
the matter, nearly staggered his associates by stating that 
tliirty thousand dollars would be required. He realized the 
^I'^^gnitude of the task ahead, and convinced not only the 
8<>ard but the Legislature that the money would be well 
^^ent. It was, indeed, well spent, and so was many another 
^i^ual appropriation of a like amount. 

The next year a regular system of chemical analyses was Systematic 
<>i^anized xmder Dr. Thomas M. Drown, Professor of Chem- AmOj^ 
istry at the Massachusetts Institute of Technology.^ A 

^ Piofc88or Nichob had died from tuberculosis in t886. 
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laboratory for water analyses was eqmpped at the Institute, 
in what was then caUed the New Buflding, but later known as 
the Walker Building. Much of the work was done by Mrs. 
Ellen H. Richards, the able assistant of Professor Nichols. 
Thus was the continuity of the analytical work maintained. 
George H. Parker, now Professor of Zoology in Harvard 
University, was engaged to make studies of algae, and E. EL 
Dimham, to make bacteriological studies in water supplies. 
In November, 1888, Professor William T. Sedgwick, of the 
Massachusetts Institute of Technology, became Consulting 
Biologist to the Board. George L. West succeeded Mr. 
Parker, and Gary N. Calkins followed him. Thus the organi- 
zation for the study of inland waters comprised a staff of 
engineers, chemists, and biologists xmequalled in America. 

No sooner had the engineering department of the Board 
been established, thian applications for advice began to come 
in from dties and towns. These were all carefully studied, 
and letters of advice promptly given. The constant increase 
of this work is shown as follows : the first year, eight requests 
for advice were received; the next year, twenty-two; 
years afterward, sixty-five; twenty years afterwards, 
himdred and thirty; and in 191 5 about two hxmdred. 
more detailed accoxmt of the studies made of the inland 
waters will be found in Chapter IX. 
^* At the time when Hiram Mills was appointed to the BoaitE ^ 

xpcriment he was Connected with the Essex Company of Lawrence, th^ 
company which controls the extensive water power on th^ 
Merrimack River. The company owned a building whicfcp- 
Mr. Mills thought would make an excellent place for experi— ' 
ments on the filtration of sewage. And since., with him, tc^ 
think was to do, this soon became the experiment station o£" 
the Board. Now, nearly thirty years afterward, it is still in^ 
operation, and the Lawrence Experiment Station has done a^ 
much as any one thing to make the Massachusetts Stat^" 
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Board of Health known outside of the state ; the results of its 
researches have probably been as valuable as the results of 
all other American sewage experiment stations put together. 
Mr. Mills used to say that of all his discoveries his greatest Men Hazen 
was Allen Hazen, the young engineer-chemist from the Se!^- 
Thayer School of Engineering at Dartmouth and the Massa- ™^^ 
chusetts Institute of Technology, who was given charge of 
the Lawrence Experiment Station in 1886. We shall have 
much to say of Hazen's work in another chapter. 

The force was soon increased by the advent of George W. 
FuUer, another Institute graduate, fresh from the Hygienic 
Institute of the University of Berlin and the office of Karl 
Piefke, well trained as a bacteriologist, who became a valu- 
able addition to Hazen's staff, after a few years taking the 
biter's place in charge of the Station. Associated with 
these two, was Harry W. Clark, Chemist, who succeeded 
Fuller, and Edwin O. Jordan, Bacteriologist, with Dr. 
llQinas M. Drown, and Professor William T. Sedgwick, as 
Consulting Chemist and Biologist, respectively — with Mr. 
Mills, all the time, holding a tight rein, criticising, guiding, 
^ikI advising. No better example can be foimd of the wis- 
^knn of the principle of putting money into men instead of 
l^uildings, into brains instead of elegant equipment. For the 
''^ who were trained at Lawrence have in later years 
^^dvised most of the great cities of the coimtry as to their 
^ter supplies and sewerage systems. In serving Massa- 
^^husetts these men were learning to serve the nation. 

On June 16, 1887, the Legislatm-e imposed another impor- MctropoU- 
^t task on the State Board of Health, that of considering age System 
^ reporting a general system of drainage and sewerage for Jhe state^ 
the rdief of the Mystic and Charles River valleys. Evi- g^""' 
dently the administrative abihty of Dr. Walcott and the 
^ of the engineering department of the Board to handle 
8^^ questions were appreciated at the State House. 
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Two previous commissions had reported on this matter, in 
1881 and 1884. Now it came up for more definite and 
detailed consideration. Two years were allowed for the 
work. Frederick P. Steams was Chief Engineer, while 
Howard A. Carson, Charles H. Swan, and Fred Brooks 
gave attention to the three main divisions of the investiga- 
tion, Joseph P. Davis acting as Consulting Engineer. The 
final report was published in 1889 and printed as a separate 
document. Construction work soon followed, and it was not 
long before the North Metropolitan Sewerage system became 
a reality. The project was carried out, at the cost of approxi- 
mately five and a half million dollars, by the Metropolitan 
Sewerage Commission, which may be regarded as a child of 
the State Board of Health. By this expenditure an area of 
one hundred and thirty square miles, containing twenty 
mimidpalities, and having a population equal to one-sixth of 
that of the entire state, was satisfactorily drained. The 
system has been in continuous operation since 1894. The 
outlet is at Deer Island Light, oflF the northerly entrance to 
Boston Harbor. 
« ^ In 1890 two special reports were published, which more 

rtsof 1890 than any other doaunents issued in America influenced the 
thought of sanitarians and engineers on the subjects of water 
supply and sewage disposal. The first, generally spoken of 
as Part I, related to the Examination of Water Supplies; the 
second. Part II, to the Purification of Sewage and WatCT. 
They contained the results of the investigations of that 
remarkable group of scientists, Mills, Steams, Drown, 
Hazen, Mrs. Richards, Sedgwick, Fuller, Parker, and Jordan, 
covering a period of three active years. No sanitarian should 
fail to read these remarkable books, even though they are 
now difficult to find except in libraries. 
I Ei>och This was indeed an epoch in sanitation. The ideas of 

Sanitation , , 

Pastern-, Koch, and others, as to the bacterial origin of certam 
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diseases had come to prevail; the water carriage of disease 
germs had been demonstrated; biology had come to be 
cognized as a necessary adjimct to sanitary engineering; Sanitaiy 
chemistry had already become linked with it. In fact, Dr. EduSS^^ 
-Drown and Professor Sedgwick in 1888 were teaching 
chemistry and biology to engineering students at the Massa- 
chusetts Institute of Technology. This explains the careers 
of three graduates who have been engineers, chemists, and 
biologists, Allen Hazen (M.I.T. '88), George C. Whipple 
C^.LT. '89), and George W. Fuller (M.I.T. '90). Desmond 
I^itzGerald, then Superintendent of the Western Division of 
tJie Boston Water Works, established a Biological Labora- 
t.ory and Filtration Experiment Station at Chestnut Hill 
I^eservoir in 1889, and with him were associated George C. 
AWiipple and William E. Foss, the latter now Chief Engineer 
c^f the MetropoUtan Water Supply. Engineers and sani- 
tarians in other parts of the country were also doing impor- 
tant work but the Massachusetts State Board of Health was 
tJie acknowledged pioneer and leader. 

On Jxme 5, 1892, the Board advised the dty of Lawrence to The 
crcnstruct a sand filter for the purification of its water supply, Ffltc?^" 



hich was drawn from the polluted Merrimack River, and 
ofiered the services of its experts in designing it. The advice 
^^was taken. Mr. Mills gave personal attention to the work, 
and the result was the first scientifically designed water 
filtration plant in America, put in operation, September 20, 
1893. That the design has not been copied elsewhere has 
leen due to the results of later studies, but the old Lawrence 
^ter, as it is now called, is still in use, and has faithfully pro- 
tected the citizens of Lawrence against diseases commimi- 
cable by water, from that day to this. Its effect in reducing 
the typhoid fever death-rate in Lawrence was immediate and 
has been permanent. It may be said, in passing, however, 
that on accoxmt of the steadily increasing contamination of 
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the river, due to the growth of the cities higher up along the 
stream, the burden placed upon the old filter is now (in 
1916) greater than any filter should be caUed upon to bear. 
Supplementary filtration, or a new soiurce of water supply for 
the dty of Lawrence, is urgently needed. Possibly the day 
will come when an aqueduct from a Metropolitan Water 
Supply will extend along the Merrimack River Valley, 
supplying the various cities and towns on the river. 

Thus we see that the expenditmre of thirty thousand dollars 

a year by the State Board of Health for scientific studies very 

soon saved enough lives of the citizens of Massachusetts to 

more than pay for the cost. And this has been repeated 

many times since the appropriation was first granted in 1886. 

fetropoii- And now came the greatest triumph bf all. In 1893 ^^ 

uppiy for Legislatm*e passed Chapter 459, directing the State Board of 

^^^ Health to investigate, consider, and report plans for a new 

water supply for the dty of Boston and its submrbs, within a 

radius of ten miles from the State House, and for such other 

cities and towns as in its opinion should be included. Forty 

thousand dollars were appropriated for the study. 

The bm*den of this work fell upon the Chairman of the 
Board, Dr. Walcott, and the Chief Engineer, Frederick P. 
Steams. For two years, they and their associates labored 
with this problem, and in 1895 presented a report to the 
Legislatmre, printed as a separate voliune, in which the con- 
struction of a great reservoir on the south branch of the 
Nashua River was recommended, with aqueducts leading to 
the dty. This stream draiaed the region about Mount 
Wachusett, and the reservoir since constructed has come 
to be called the Wachusett reservoir. The old supplies of 
Boston were retained, and smtable connections made by 
means of aqueducts, pipe lines, reservoirs, piunping stations, 
and other works. The plans were accepted by the Legisla- 
ture, and the construction committed to a special commis- 
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sion, the Metropolitan Water Board, another offspring of the 
State Board of Health. Frederick P. Steams went with the 
new Board, as Chief Engineer. The works were substan- 
tially completed by 1907, the total cost to date being about 
forty-two million dollars. 

For some years previous to 1893, the construction of a dam The Chaiies 
across the Charles River between Boston and Cambridge had 
been urged. Several reports had been made, including a 
notable one by John R. Freeman, C.E. The purpose was to 
create a basin of fresh water, or slightly brackish water, 
between the two cities, maintained at a constant level, thus 
dicing away with the tidal flow which left the banks imsightly , 
-'VduI, and ill-adapted to proper development. In spite of the 
^•^^^nanifest advantages to health and property, there was much 
«j^x)sition to the project. Accordingly, in 1893, ^^ Legisla- 
committed the matter to a Joint Board consisting of the 
-^Metropolitan Park Commissioners and the State Board of 
"«3ealth. Their report favored the project, and so overcame 
'•Jie objections that construction was soon authorized. The 
following year, the Joint Board reported further on the 
improvement of reaches of the Charles River above the 
portion provided for in the original legislation. As a result. 
Metropolitan Boston has a basin eight miles long in the very 
heart of its population, a great aquatic park, a financial asset, 
a source of dvic pride, and a benefit to the comfort and health 
of all the people. It is destined to be surroxmded with impor- 
tant structures, and already the new and imposing buildings 
of the Massachusetts Institute of Technology ^ are located 
upon its shore in Cambridge, while up stream are the classic 
buildings of Harvard, and the great Stadium, with its beauti- 
ful bridge of approach. Looking across the basin from 
Cambridge, at day or night, one sees the gilded dome of the 
State House rising over Beacon Hill — perhaps the most 

^ Dedicated in June, and occupied in September, 19 16. 
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. typical view of old Boston that can be found. The cost of 
this project was about four million dollars. 

In this basin we see another triiunph of the State Board of 
Health, attained through its spirit of co-operation — a 
triumph cheerfully shared with the Metropolitan Park Com- 
mission and the landscape architects of Boston, notably one 
now gone — Charles Eliot, son of Charles W. Eliot, President 
Emeritus of Harvard University, and grandson of Samuel 
Eliot, former Mayor of Boston. 
np«>v«- The Concord River and its main tributary, the Sudbuiy, 

oncordand drain an extensive area of level coxmtry in the east central 
ivcra?^ part of Massachusetts, and the rivers are bordered for many 
miles of their courses by extensive meadows which were 
usually wet and often inundated, even in the smnmer season. 
Previous investigations had shown that the conditions would 
be materially improved by removing certain bars in these 
rivers which obstructed the flow, and in 1894 the State 
Board of Health was directed to expend twenty thousand 
dollars in the improvement of these rivers by dredging and 
removing the bars which impeded the flow of the streams. 
The amount appropriated was subsequently increased to 
provide for additional work. The work was completed in 
1897, and the expected improvement in the condition of the 
adjacent meadows has been fully realized, 
ags It seems like a step from the sublime to the ridiculous, to 

turn from metropolitan water supplies, sewerage systems, 
and parks, to the subject of rags ; yet, in the annual report {(X ^ 
1886, we find a long paper on this subject by Dr. Charles F. 
Withington, relating to the possible dangers from small-^ 
pox, cholera, and other diseases, supposed to be spread by — 
this mediimi. It serves to remind us of the old theory oi 
" fomites," the very word for which has now happily 
dropped from our vocabulary, and is in striking contiasM 
with the new ideas relating to the spread of disease. 
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The year 1895 marked the end of the period of great ThcYeai 
engineering enterprises, although not of the engineering work aWc for 
of the Board, which has gone on steadily, and in increasing °*°*^ 
volume with the years. But Steams had left to become Qiief 
Engineer of the Metropolitan Water Board; Drown had left 
Boston to become President of Lehigh University; Sedg- 
wick's connection with the Board had ceased; Hazen and 
Fuller had left the Lawrence Experiment Station to enter 
\ipon their famous careers as Consulting Engineers. For the 
next twenty years, the work with relation to water supply 
and sewerage was continued by those who had been under- 
studies to the great leaders, notably, by X. H. Goodnough, 
C.E., who succeeded Mr. Steams as Chief Engineer, and 
Harry W. Clark, who followed Dr. Drown as Chemist. The 
water works laboratory was soon afterwards removed from 
the Massachusetts Institute of Technology to the State 
House, and Clark was placed in charge of this work as well as 
that at Lawrence. They and their assistants have faithfully 
followed in the footsteps of their former chiefs, still guided by 
Dr. Walcott and Mr. Mills, whose influence continued to the 
end. It was in this year, also, that the Food and Drug 
Laboratory was established in the State House. 

The year 1895 was notable for another event, — for the 
coining of Dr. Theobald Smith, and the establishment of 
the Antitoxin Laboratory. From this time on, we see the 
creative energies of the Board turned in new directions. 

Since 1895 ^^ work of the Board has been very thoroughly 
organized; in fact, this organization had been steadily 
developing during the preceding ten years. It will be more 
convenient, therefore, for us at this point to abandon the 
chronological method of proceding with this history, and take 
up the work of the various departments, even though the 
roots of some of them extend back into the days of the 
Board of Health, Lunacy, and Charity. 



CHAPTER V 

HEALTH OF THE PEOPLE 

The original State Board of Health was commanded first to 
take '' cognizance of the interests of health and life/' and 
second, to study the causes of disease and death. The order 
in which these subjects are named is not without significance. 
Health is the great issue, and health is something more than 
the absence of disease. Health demands not only freedom 
from disease, but a clean environment, comfortable and 
enjoyable conditions of hving, suitable food, satisfactory 
provisions for work and play, and for the raising of children. 
The Massachusetts State Board of Health has always taken 
this broad view, and the people, through their representa- 
tives, have consistently upheld it. It was in this spirit that 
the great engineering works of water supply and sewerage, 
and the lajdng out of parks, described in the last chapter, 
were conceived and executed; and it was this spirit which 
later led to the prevention of the pollution of streams by 
sewage and factory waste, to the drainage of swamps, the 
ameUoration of factory conditions, and measures prohibiting 
the adulteration of food. Lest it be thought that this work in 
the direction of promoting health has crowded out the study 
of the causes of disease and death, let us now go back and see 
what has been done. - In the annual reports, this information 
is found under three heads: firsts Health of Towns, second^ 
Vital Statistics, including Statistics of Mortality and studies 
of Infectious Diseases, and thirds Investigations of Epidemics. 
^ of a It is a rather peculiar fact that the only way in which we 
^o£ **^ measure the health of a people is by taking accoimt of the 
^^ amount of sickness, or the niunber of deaths which occur. 

88 
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Havmg no positive measure for health, we pick out certain 

conspicuous lapses from health and use them as an index. 

This is far from being a true measure, however, for, in the 

^t place, we usually consider only the diseases and deaths 

^hich are reported by physicians, while the latter do not 

^'eport all the cases which they see and do not see all the 

cases that there are, minor illnesses not being recorded at all. 

^furthermore, while we have so-called vUal statistics dealing 

with these matters, we have no vitality statistics. As a people, 

ive have nothing to show as to our physique, our growth, our 

ability to perform the normal functions of life. We weigh 

the baby at birth and for a few weeks thereafter; we notice 

that the child is growing rapidly or slowly, but give it little 

concern; in later life, we occasionally put a nickel in the slot 

and find our weight; but the tailor or the dressmaker is the 

only person who keeps a record of our shape and volimie. 

The tune is coming when we shall measure health not in 

terms of doctor's bills, but in stature and strength, and the 

ability to work and to enjoy life ; while the healthfulness of a 

place will be measured, not only in terms of death-rates, but 

^y the capability of the environment to promote good hving. 

The old word salubrious will then retiun to xise with a new 

and amplified meaning. 

From the very first, the State Board of Health endeavored Vital 

to keep itself informed about the diseases prevalent in the ^ 

state, by personal correspondence with local physicians — 

Visually some chosen correspondent — and by means of the 

"Weekly bills of mortality voluntarily sent in by some of the 

xxiore interested local health departments. The statistics 

'Were not very reliable, and therefore the Board secured, for 

publication in the annual reports, statements as to the exist- 

C3ice of imusual amotmts of sickness. For many years, these 

L ^ypeared quite regularly, but were discontinued after the 
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Some of these statements described local sanitary condi- 
tions, and all sorts of facts supposed to be related to the 
public health in one way or another were included. The 
abatement of nuisances was evidently regarded as a most 
important measure. Prior to 1890, frequent mention was 
made of pliunbing conditions, but later we find greater 
attention being paid to local wells. An index of the subjects 
treated will be found beyond, and should prove valuable to 
the health officers of the cities and towns concerned. 
Abbott's In studying vital statistics we need not go back of the year 
tbtics when Dr. Samuel W. Abbott became Health Officer. Men- 
tion has already been made of some of the early studies. 
Dr. Abbott had a genius for statistics. He was not content 
with the incomplete weekly mortality reports which were 
being sent to the State Board of Health at the time when he 
became Health Officer, nor was he satisfied to allow the 
Registration Reports kept in the office of the Secretary of 
State to remain dissociated from the public health work. He 
endeavored to enhance the accuracy of the volimtary weddy 
reports, and in the annual report for 1883 published a 
statistical analysis of the data collected for fourteen diseases 
which have a special sanitary significance, tmder the heading, 
" Weekly Mortality Reports," accompanied by diagrams. 
The following year, and for many years thereafter, he pre- 
pared similar reports. In 1884 he included weekly death- 
rates for four cities, in 1885, for a few more; and so it went on, 
year after year, through 1893, each report calling attention 
to the maccuracy of the data. 

Meantime, in 1887, Dr. Abbott was asked by the Secretary 
of State to take charge of editing the registration reports. 
This was an excellent plan, for it assured an adequate treat- 
ment of the statistics by one capable of appreciating their 
value, and at the same time put the State Board of Health in 
possession of the data so much needed for its work. Accord- 
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iDgly, we find abstracts of the registration reports printed in 
the annual reports of the State Board of Health, as a part of 
the " General Report," from 1886 to 1893, and usually 
thereafter tintil 1905 — or as long as Dr. Abbott remained 
Secretary. 

In 1893, a statute was enacted making it compulsory for Rq)ortb 
local boards of health to report known cases of diseases Disease 
dangerous to the public health to the State Board of Health 
withm twenty-four hours. As the act failed to specify the 
diseases dangerous to the public health, except smallpox, the 
Board issued the following list of diseases which it con- 
sidered to come within the meaning of the act; viz., scarlet 
fever, measles, typhoid fever, diphtheria, membranous 
croup, cholera, yellow fever, typhus fever, cerebrospinal 
<&eningitis, hydrophobia, malignant pustule, leprosy, and 
trichinosis. 

The next year, 1894, another act was passed requiring all 
cities and town of more than five thousand population to 
Send an annual report of deaths to the State Board of 
Health. 

Thus, beginning with the annual report of 1893, we find in 
the reports sections entitled Statistical Simimaries of Disease 
and Mortality, which include, first, simmiaries of weekly 
mortality reports received from town clerks, city registrars, 
and other officials; second, the fatality, that is, the ratio of 
deaths to cases in certain infective diseases, namely, diph- 
theria, scarlet fever, typhoid fever, and measles; third, 
reports of cases of diseases dangerous to the public heaJth 
received from dties and towns tmder the provision of the act 
oi 1893, above mentioned; and fourth, annual reports of 
deaths received from cities and towns tmder the law of 1894. 

TTie state registration of births, deaths, and marriages suur 
dates from the Act of March 3, 1842. The records are kept Birtiis, 
in the office of the Secretary of State, and there is an un- Marriage 
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broken file of annual reports since the year mentioned. 
Indices to these reports, to the special articles contained in 
them, and to the legislative acts which have been passed 
from time to time, may be fomid on a later page. 

In the early attempts to establish a State Board of Health 
it was intended to include among its fimctions the keying of 
the records of vital statistics, for it was recognized that these 
statistics were an inseparable adjtmct to public health work, 
but the transfer was not made at the time, nor has it been 
made since, although repeatedly urged by the medical 
societies. Almost from the beginning, however, the tables of 
statistics have been accompanied by " editorial observa- 
tions " in which different topics of interest were discussed. 
From 1869 to 1890, these studies were made by the members 
or secretaries of the State Board of Health, notably by Dr. 
George Derby, Dr. F. W. Draper, Dr. C. F. Folsom, and 
Dr. Samuel W. Abbott. This established a co-operation be- 
tween the two departments which was advantageous. From 
1891 to 1909, the editorial work was done by Dr. Frands A. 
Harris. 
'X^^ ^ ^914, an attempt was again made to transfer the state 
registrar s work to the State Board of Health, in order to 
make it conform to the model law which the United States 
Census Bureau hopes to see universally adopted for vital ^ 
statistics, in the interest of imiformity. This attempt failed. - 
The adoption of the model law would appear to be a desir- - 
able step, but it may be possible to obtain the desired results^ 
by improving some of the methods of collecting and tabulat — 
ing the data, and by securing a working co-operation between^ 
the State Department of Health, the State Registrar in the*^ 
Secretary of State's office and the Bureau of Statistics, wfaiditf 
now has charge of the taking of the state census. 

It is a fact well known to students of the subject that 
death-rates given in the State Registration Rqports often 
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not agree with those published by the State Board of Health, Disagree- 
while both are often different from those found in local st^Ucs 
reports. Obviously, this is a disgraceful condition which 
should not be tolerated. 

Dr. Abbott was not content to be a mere compiler of statis- 
tics ; he studied them in order to make them useful, making 
all sorts of comparisons aud special investigations. These Thesutisti- 
studies were published from time to time, and are worthy of of Dr ^ 
spedal mention. In x88., he discussed leprosy; in 1884, the «-. w. 
effect of illuminating gas, and cholera; in 1889, influenza and 
diphtheria at Lawrence; while in 1891, he prepared an 
elaborate treatise on the geographical distribution of certain 
diseases in the state. Other very important papers were 
those of 1896, entitled, A Forty-years SimMnary of the Vital 
Statistics of the State, and of 1897, on Vital Statistics of 
Massachusetts, with a '' Life Table " based upon a five-year 
period. In 1902, in the general report of the Board, is foimd 
a discussion, written by him, on the corrected death-rate. 
Obviously, it is impossible to give the results of Dr. Abbott^s 
studies in this volume. Some of them are set forth in quota- 
tions from his writings on another page. The importance of 
the work to the Board and the medical profession ought not 
to be underestimated. 

Other important statistical studies were those of ICram Other 
F. Milk, on Typhoid Fever (1890), Dr. W. F. Whitney, on studies 
Cancer (1900), and Dr. Donald Gregg, on Lofant Mortality 

It will not be possible in this brief history to recoimt more 
than a few of the notable outbreaks of disease which have 
Occurred in Massachusetts since 1870, and those which have 
l^een selected have been chosen, partly for their importance, 
^nd partly because of the interest that attaches to the 
investigations to which they gave occasion. Physicians 
Especially interested in particular diseases may, by the use of 
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the index given beyond, find references to the principal 
articles in the annual rqx>rts. 
be Grippe Many will remember the very severe epidemic of influenza 
^889^0 or " la grippe " which swept over the cotmtry during the 
winter of 1889 to 1890. In Massachusetts alone, within the 
short period of six weeks, more than three-quarters of a mil- 
lion people were attacked, or approximately one person in 
every four. Bronchitis and pneimiom'a followed in its train, 
resulting in several thousand deaths. Dr. Abbott, Secretary 
of the Board, conducted an extensive investigation, which 
was published in the report for 1889. 

Apparently the epidemic started in Russia in October, 
1889; in November, it was prevalent in Berlin, \^enna, and 
Paris; in December, in London. It reached New York about 
December 20, and Boston soon after. It occurred in Boston 
before it was foxmd in the rural districts, and, in general, 
may be said to have followed the lines of commimicationi 
extending outward from the larger centres. 

A few years before, people would have said that it was 
commimicated through the air, and perhaps it was to some 
extent, but Dr. Abbott concluded that the most important 
factor was " human intercoms " — another name for what 
we now call " contact." 

Unusual significance is attached to this epidemic, from a 
statistical point of view, because of the fact that it abnoi^ 
mally increased the death-rate in some of the dties of the 
state, among them Lawrence. This was just before the 
water filtration plant was installed and the subsequent 
decrease in the general death-rate was conmionly attributed 
to the improvement in the water supply. To a great extent, 
this was so, but it was also in part due to a return from 
abnormal to more normal conditions. 



CHAPTER VI 

THE ANTITOXIN AND VACCINE LABORATORY 

Bepore the days of bacteriology, almost the only means that 
could be employed to protect the health of the people against 
communicable diseases were improvements in general sani- 
tation, the elimination of nuisances, and the encouragement 
of better habits of living. These were important, of course, 
and they are stiU important, but in the former days, the 
trouble was that the methods used were aimless. The foe 
TO microscopic — imseen, unknown. When the germ 
theory, which had long been dawning, burst forth as a sun- 
beam from the researches of the illustrious Pasteur, the whole The Gcnn 
situation was illumined. Sanitarians no longer worked in estab^o 
darkness, their weapons could be aimed with precision at a ^^ ^^^^ 
definite enemy, and walls of defense raised where they would 
be effective. We have already seen how one of these defen- 
sive measures was employed with telling effect at Lawrence, 
a measure which, more than any other single agency, has 
protected whole peoples against disease — the filtration of 
water. In establishing the principles of the purification of 
TOter and sewage, the Massachusetts State Board of Health 
did pioneer work of a high order. We shall now see how it 
took the lead in another movement, of almost equal impor- 
tance — the manufacture and free distribution of antitoxin 
and vaccine. 

The Klebs-Loeffler bacillus, the cause of diphtheria, was 
discovered in 1884, and this was followed in 1892, by Behr- 
ing's discovery that the blood of animals treated with diph- 
theria toxin acquired antitoxic properties which cotdd be 
utilized for the protection of himian beings against the 

05 
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disease. Furthermore, Behring, Roux, and others found 
that it could be manufax:tured on a large scale. 
^onoi^' ^^ ^^94, Dr. Walcott, following the lead of New York City, 
)iphthcria conceived the idea of establishing a laboratory where anti- 
toxin could be manufactured under state supervision, and 
from which it could be distributed free to all who needed it 
This was a new departure, and in that year, was considered 
by some to be a policy of doubtful expediency. The employ- 
ment of the method was, however, inevitable, for its success 
had been proved, while there was danger in leaving the 
manufacture in private hands — danger that the price would 
be kept so high that the poor could not afford to use it, and 
danger that the product itself might be improperly made, 
and thus likely to kill instead of ciure. Twenty years e9q[)eri- 
ence has shown that the policy was eminently wise, and that 
this scientific institution, always economically managed, has 
been a blessing to the state, especially to those persons unable 
to afford the commercial cost of the remedy. 

In November, 1894, Dr. J. L. Goodale began the prepara- 
tion of antitoxin serum in a laboratory at the State House, 
the horses needed being kept in a stable on the groimds of the 
Bussey Institution of Harvard University, at Forest HHIs. 
A small amount of serum was distributed in the spring of 
1895. Th^ arrangement was merely tentative, and the real 
work was commenced in May, when Dr. Theobald Smith was 
called to take charge of it. The coming of Dr. Smith marked 
another epoch in the history of the Board, and as alread]/^ 
mentioned, helped to make the year 1895 ^ notable one. H^ 
had already become the foremost American scientist in hi^ 
particular field, and that Massachusetts had the benefit o^ 
his services was due to the munificence of Dr. George F*'- 
Fabyan, who endowed a chair of comparative patholog3^ 
in the Harvard Medical School, the University 
Theobald Smith the first incumbent. 
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For nine years Dr. Smith xised the laboratory rooms in the '^^ ^^™" 
Bussey Institution for the state work, in connection with his Bussey 
experimental researches. Less than two thousand bottles 
of antitoxin were made the first year, but in four years the 
output increased to twelve thousand bottles. Then came 
the diphtheria epidemic of 1900, when the annual niunber 
of bottles of antitoxin distributed jiunped to fifty thou- 
sand, a production which seriously overtaxed the Bussey 
laboratories. 

About this time, also, the preparation of an antitoxin for 
tetanus, or lockjaw, was begun. The success of the free dis- 
tribution of diphtheria antitoxin, together with an epidemic 
of smallpox in 1892, led to the belief that the vaccine lymph 
for this disease ought also to be manufactured and distrib- 
uted by the state. Although the first person in America to 
use vaccination against smallpox was Dr. Waterhouse, a 
Massachusetts phjrsician, yet, at the time we are considering, 
nearly all of the vaccine was being made by private com- 
panies outside of the state. 

In 1903, the Legislature passed a bill authorizing the State Manuiac- 

Boaid of Health to produce and distribute antitoxin and JSc?or^**^" 

vaccine lymph. The question of laboratory accommodations Smallpox 

was stiU a difficult one, and Harvard University again came 

to the aid of the state by offering to build a brick laboratory 

<^ the groimds of the Bussey Institution and lease it to the 

rtate. Dr. Smith made a trip to Europe to study the latest 

<tevelopments in the manufacture and use of vacdne lymph, 

^Jid on his return planned the very efficient laboratories, 

^liere, since August, 1904, and up to the present time, the 

^^Hxious bacteriological products have been manufactured. 

A^ stable for the antitoxin horses was built in 1908, near the 

laboratory. Now, 1916, these quarters are again over- 

^^^rowded, and Harvard University also needs the buildings 

^^r its own growing work. One of the necessities of the near 
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future, therefore, will be increased accommodations for this 
important department. 
A Million n may be said that from the State Laboratories at the 

Bottles of ^ 

Antitoxin Bussey Institution xmder Dr. Theobald Smith's direction, in 
rotmd numbers, a million bottles of diphtheria antitoxin and 
half a million tubes of vaccine virus have been distributed 
free through physicians to the people of the state. That no 
accidents, or imf ortunate lapses from standard quality of the 
products, have occurred, during all this time, is the strongest 
possible testimonial to the careful and faithful work which 
has been done by Dr. Smith and his assistants. 

In the annual report for 1905, Dr. Smith published an 
accoxmt of the work of his department, covering a period of 
ten years, together with a detailed description of his labora- 
tory, illustrated by plans and photographs. The same 
article contains a description of the methods used for mftlnng 
vaccine virus. Each of the annual reports of his department 
contains a statement of the results obtained during the pre- 
ceding year by the use of diphtheria antitoxin, the strength 
of the product, and other matters important to specialists. 
In 191 1, the preparation of a serum for cerebrospinal menin- 
gitis was imdertaken, and in 1913, the preparation and 
distribution of typhoid vaccine. 

Scientific ^ But great as was the value of this work to the state, the 

T «■* 

tionf o?* value to the world of Dr. Smith's scientific work dining this 
s^^*^^ period was even greater. Suggestions of this are to be found 
in the annual reports of his departments, but his most valur 
able papers are published in the annals of scientific societies. 
The most important article which he contributed to 
State Board of Health Reports is reprinted in the seooi 
volume. It was a study of toxin production, and has had 
great influence on the manufacture of antitoxin, the 
over, from that day to this. 
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In 1897 to 1898, he made an extensive study of malaria in 

Massachusetts, in which he developed the theory that the 

disease was transmitted by mosquitoes, and that hiunan 

beings, especially foreign workmen, were the carriers. This 

was before Ross had published his discoveries as to the life 

cyde of the malarial parasite in mosquitoes, and several 

years before certain papers bearing upon the subject of 

human carriers of malaria were published in Europe. But 

with Dr. Smith's usual caution, and not wishing to indict 

foreign workmen imtil more evidence was secured, his 

researches were not published until 1903, when they were 

sunoanarized in the " Shattuck Lecture." 

Dr. Smith's work on himian and bovine tuberculosis was Human ai 
continued throughout his nineteen years of service with the tSScuIo 
Board, and he also found time to study the anthrax, glanders, 
poliomyelitis, and other diseases. It seems a pity to be 
obliged to pass over all this valuable work in a single para- 
gr^h, but his studies have so thoroughly penetrated modem 
sdentific literature that it is not necessary to do more than ^ 
mention them here in order to show that Massachusetts is 
not unmindful of his achievements. Naturally, also, various 
practical questions were referred to him for study, among 
them the bacteriological changes that occur in oysters and 
poultry during cold storage. 

In 189s, besides provisions for the manufacture of anti- PjJ^^*^" 
toxin, there was established in the State House a laboratory 
for the bacteriological diagnosis of diphtheria and tubercu- 
losis, and for the examination of blood for the malarial para- 
site. In 1900 blood-tests of persons suspected of having 
typhoid fever were added to the work of this laboratory. 
These were known as the Widal, or agglutination tests. In 
order to show the extent to which this work has developed, 
it may be said that, in 1913, five thousand three himdred and 
thirty-two cultures were examined for diphtheria, two thou- 
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sand five hundred and twenty-five specimens of sputa for 
tuberculosis, one thousand five hundred and two samples of 
blood for typhoid, and fifty for malaria. The examinations 
are free to all physicians in the state, but it ought to be 
said here that they are tests which should now be made by 
local authorities, thus leaving the state laboratory more 
free to carry on necessary research work to improve the 
technique. All this diagnostic work was carried on imder 
the general direction of Dr. Theobald Smith. 
Rabies In 1909, the Board imdertook a study of rabies. Since 
1904 this disease had been imusually prevalent, and it was 
thought that it might be wise for the state to imdertake the 
manufactiire and free distribution of the material used for 
inoculation, according to what is known as the Pasteur 
treatment. It was foimd that to do this would be unduly 
expensive, and that it would be cheaper and better, on the 
whole, to purchase the substance from the Public Health 
and Marine Hospital Service (now the United States Public 
Health Service), and have it distributed by the agents of 
the Board. Accordingly, this has been the method followed 
in Massachusetts. 

The State Board of Health, smce April 27, 1910, has 
furnished to registered physicians, free of cost, outfits for 
applying solution of silver nitrate to the eyes of new-bom 
chfldren, consisting of a dropper and a one per cent solu- 
tion of silver nitrate. This is an important preventive of 
blindness. 

Dr. Smith resigned in August, 1914, and from that time 
until the establishment of the new State Department of 
Health, Dr. Milton J. Rosenau, Professor of Preventive 
Medicine and Hygiene in the Harvard Medical School, who 
had become a member of the Board volimtarily, maintained 
an oversight of the work, with Dr. Brown in immediate: 
charge. 



CHAPTER Vn 

FURTHER MEASURES TO PROTECT THE 

PUBLIC HEALTH 

The years 1905 and 1907 mark another advance in the activi- 
ties of the State Board of Health; this time in an entirely new 
direction, namely, an attempt to prevent disease and protect 
the public health by perfecting a better organization for 
state-wide co-operation, by exercising to a greater extent the 
power of inspection of individual premises, such as milk farms 
and factories, by giving greater attention to local outbreaks 
of disease, and by publishing a monthly bulletin in order to 
better diffuse among the people information relative to the 
health of the Commonwealth. Some of these efforts will now 
be briefly described. 

Dr. Samuel W. Abbott, Secretary of the Board for eighteen ^J^!^^ 
years, died on October 22, 1904, and was succeeded by Dr. 
Charles Harrington. Having been Analyst of Milk to the 
Board for many years, he was keenly alive to the imdesirable 
conditions on the farms of the state, as well as the unsatis- 
factory methods of obtaining and marketing milk; while the 
intimate relation between the quality of the milk supply of 
dties and infant mortality was coming to be realized by 
sanitarians as it had not been before. Acting imder its 
joieral authority to conserve the public health, and to 
^^ make sanitary investigations and inquiries relative to the 
caiises of disease," the Board, on March i, 1905, began a 
systematic examination of dairies and cows by a skilled 
veterinary surgeon. According to the plan adopted, the 
^tailed results of the inspections were sent to the Secretary, 
^, in case of unsatisfactory reports, sent letters to the 
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farmers, or milk contractors, or the board of health of the 
place where the milk was sold, callmg attention to the objec- 
tionable features and suggesting corrective measures. During 
the first seven months, 2 151 farms were inspected, of which 
less than 500 were entirely satisfactory. In the annual 
reports since 1905, the chief faults are enumerated. In 1906, 
the inspection of dairies in neighboring states was imder- 
taken : that is, farms outside the state the milk from which 
was sold in Massachusetts. In 1906, 3421 dairies were 
inspected; in 1907, 2714; and since then, about 2000 each 
year. This inspection work accomplished good by calling 
attention to the need of better sanitation on the farm, but 
was evidently inadequate, and failed to solve the problem. 
Furthermore, increased activity on the part of local milk 
inspectors and of other state departments resulted in the 
repeated inspection of many farms, while some farms were 
not inspected at all. The spirit in which the work of the 
local officials was done was not always the kindliest, and the 
inspectors came to be viewed by the farmers, not as impartial 
judges, but as enemies hostile to their interests. As a result, 
a violent antagonism developed between the farmers, the 
milk distributers, the health authorities, and the public — a 
situation which has not yet (in 1916) ceased to exist; evir 
dently it is one in which concerted action imder the head of 
some state authority is needed. 

Yet looking back, it is obvious that important advances 
have been made. The average milk farm is in better condi- 
tion than it was ten years ago, while the extremely filthy and 
revolting conditions observed in the early inspections have 
almost wholly disappeared. In 1905 only 20 per cent of tlie 
21 51 dairies inspected could be called clean, but in 1910^ 
65 per cent of 2067 dairies were clean, and in 1913, 66 
cent of dairies were clean. The annual reports indexed 
the second volimie give the detailed results of these in^)eC' 
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tions, and the most common defects axe there listed. In 
1913, of five thousand defects noted, we find the following 
most conspicuous: 

Undean tie-ups, in need of whitewashing 37 % 

Other undean bam conditions 21 % 

Lack of milk rooms 13 % 

Bams m need of repair, or with poor light and ventilation . . 12 % 

Horses not separated from cows 9% 

Inq>roper care of milk and milk utensils 6% 

Undean herds 5 % 

In 1907, the Legislatiure passed an act^ which greatly sutc 
expanded the work of the Board throughout the state. For ^tSSh 
a long time it had been obvious that there was not a suffi- 
ciently intimate relation between the central organization 
at the State House and the local communities. Accordingly, 
through Dr. Walcott's initiative, the division of the state 
into fifteen Health Districts and the s^pointment of an 
Inspector of Health to each district were provided for. This 
was the first attempt in the United States to organize public 
health work in this way, but has smce been followed by a 
dmilar organization in New York State; and, in its general 
form, the method seems likely to be copied in many states, 
thou^ naturally with some variations on accoimt of diver- 
gence in the political subdivisions. In Massachusetts, the 
number of Health Districts has been reduced to eight, and 
the title of the inspectors has been changed to '^ District 
Health Officers." 

The original act provided for the appointment of the 
Inspectors of Health by the Governor, who also had the 
power of establishing their salaries, with the advice and con* 
sent of the coimdl, having regard in each district to the 
c^rtent of territory, the number of inhabitants, the character 
^ the business there carried on, and the amount of time 
^^^ to be required for the proper discharge of the duties. 

* Chapter 539. 
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puties^of The qualifications for the appointees were that they be prac- 
^ tical and discreet persons, learned in the science of medidne 
and hygiene; as a matter of fact, aU of the appointees wer^ 
physicians. The term of appointment was for five years. 
The duties of the Inspectors of Health were in port executive, 
in part advisory. Their executive duties were concemecL 
with the sanitation of factories, workshops and other indus— 
trial establishments, the exclusion of minors from occupations^ 
deemed to be injiuious to health, the sanitation of tenements 
where clothing is made, the inspection of mercantile estab- 
lishments, the sanitation of station houses, and the sanitatioiK. 
of slaughter houses. The authority for much of this worl^. 
already resided in the State Board of Health, so the Iniq)ec — 
tors of Health acted as its agents; but the act transferred tc» 
these inspectors some of the factory inspection work pre — 
viously done by the district police. The advisory authorit>^ 
exercised by the inspectors has, in the coiuse of time, em. — 
braced many subjects. Local outbreaks of diseases dangerous 
to the public health have been studied, and local authorities 
advised as to the method of deaUng with such outbreaks w 
nuisances, the sanitation of schoolhouses and tenement 
houses, the notification of diseases by physicians, the estab-- 
lishment of quarantine, and other public health mattens 
have also received attention. 

I From 1907 to 1913, the annual reports of the State Board 
of Health contain the annual reports of the Inq>ectors o^ 
Health, and beginning in 1908, these reports are prefaced b3^ 
a summary of their work prepared by Dr. William C, Hanr- 
son, the Assistant to the Secretary of the Board. An inde^ 
of their reports by subjects may be foimd in the secon.^ 
voliune. Some of the matters included in these report:^ 
deserve special mention, however. 

In 1908, much attention was given to the health o^ 
employed minors. Of 43,270 minors examined, 521 
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found to be in ill health or physically unfit for work. Dr. ipvestwa- 
Sarry Unenthal, Inspector of Health for Sii£folk County, Factory 
in^ule a long report * describing the hygienic condition of the ° ^"^^ 
tenement workrooms, the factories and workshops where 
clothing is made, cigar factories, candy factories, and the 
His report is illustrated with photographs of conditions, 
contains many statistical data. The reports of the other 
inspectors were along the same general h'ne, and included aU 
soxts of industries. 

!In 1909, arrangements were made by which the Inq)ectors 
of Health were notified by postcard of cases of infectious 
diseases, as soon as they occurred, which brought them into 
doser touch with these outbreaks, and enabled them to act 
naore promptly. 

The annual report for 1909 also contains a classification of ^^^?^ ^ 
the methods of collection, transportation, and disposal of gar- st^to 
b&Se in the cities and towns of the state, based on data 
<^oIlected by the Inspectors. The nature of the rules and 
i^SuI^tio^ ^^^ ^^ terms of the contracts entered into are 
described. In that year only two cities used the reduction 
P^X)cess, Boston and New Bedford. Twenty-eight cities and 
thirty-three towns fed garbage to swine. In five towns it was 
^xuied; in three it was put in a dump; while one dty and one 
^'wn had it thrown out at sea. 

In the same report, mention is made of the law requiring 

iK^edical and siurgical appliances to be placed in factories. 

Tlie annual reports from 1909 to 191 2 contain many valuable 

references to studies of factory sanitation, and to the investi- 

S^tion of outbreaks of disease in various cities and towns. In 

1^912, the Legislature created a State Department of Labor 

uid Industries, and on Jime i, 1913, the work of factory 

uispection which had been done by the State Inspectors of 

^. Health was turned over to the new board. 

^\ ' Annual Rtpart, 1907, page 683. 
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In one of the annual reports we find these words: 

kAppie- Of the many duties imposed by the Legislature upon the State 
o^oi the Inspectors of Health, none were of greater importance or more br- 
^ectors reaching in their effects upon the conservation of the health of the 
^ inhabitants than the requirement that the State Inspectors of Health 

inform themselves concerning all influences that are, or may be^ 
dangerous to the public health within their districts, and that they 
gather all possible information relative to the prevalence of communi- 
cable diseases, and to co-operate with the local health authorities in 
their eradication. 

Acting in an advisory capacity, the State Inspectors of Health 
have been intermediaries between the State Board of Health and the 
local health authorities, thus making the resources of the State avail- 
able to the small communities throughout the State. Frequent 
conferences are held by the State Inspectors of Health with the local 
boards of health in the various districts, and assistance is rendered 
by them on a great variety of problems on health matters which is 
apt to come up in any conunimity. 

The State Inspectors of Health, moreover, kept in touch with the 
incidence of commimicable diseases in the respective dties and towns 
within their districts, and if it appeared that an imusually laip 
nimiber of cases of a conmiunicable disease occur, or if any outbreak 
occurs in any place within a district, the State Inspector of Health 
made an inunediate investigation to determine, if possible, the source 
of infection. 

Besides the general duties and advisory powers to local boards of 
health, the State Inspectors of Health were given the enforcement of 
all laws relating to the health of persons employed in industrial estab* 
lishments. Massachusetts was thus the first State in the Union to 
recognize that the sanitary inspection of factories is essentially a healtb* 
matter and should be imder the charge of the central health authoriQ^ 
of the State. 

The work of the State Inspectors of Health for the last five years hfi - 
resulted in the acounulation of a vast amount of material on occup^^^ 
tional hygiene and on factory sanitation. Not only have vast chang^^ 
been brought about in the industrial establishments of the State, bi^* 
extensive investigations have been made of a great variety of indu^ss 
tries and processes in which workers are exposed to influences dangeroa-^ 
to health. Special investigations have thus been made of a number ^^ 
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trades in which workers are exposed to dusts, to irritating and poison- 
ous fumes, to extreme d^ree of temperature and hiunidity, and to 
general unsanitary working conditions. The industries thus studied 
included the textile industry; the pearl industry; felt hat industry; 
mattress and curled hair industry; the shoe industry; the rubber 
industry; the making of jewelry; metal polishing and buffing; a 
group of industries in which workers are exposed to lead poisoning, 
such as printing, stereotyping, monotyping, linotyping, electrotyping, 
paint manufacturiAg, potteries and manufactiuing of tile; foundries; 
laundries; cigar factories; candy factories and the dothing industry. 

As the direct result of the investigations and observations of the 
State Inspectors of Health and of the reports thereon to the State 
Board of Health, legislation of inestimable value in protecting the 
health of young persons was enacted in 1910 whereby minors are 
excluded from trades and processes which are designated by the State 
Board of Health as injurious to health. 

Prior to 1907, the expression '' diseases dangerous to the Diseases 
public health," which occurred in several sections of Chapter S"^*^*" 
75 of the Revised Laws, and of later acts, was nowhere de- 5^v 
fined. Consequently there was a looseness in the interpre- 
tation of the phrase by householders, medical practitioners, 
and local boards of health, which led to confusion and dis- 
putes. As a result, many cases of infectious diseases were not 
reported. On March 8th the Legislature ^ authorized and 
directed the Board to define what diseases were deemed to be 
'' dangerous to the public health." On August ist the fol- 
lowmg list was promulgated : 

ActiDOiiiycosb. Leprosy. Tuberculosis. 

Asiatic Cholera. Malignant Pustule. Typhoid Fever. 

Cerdxroqpinal Meningitis. Measles. Typhus Fever. 

Dqihtheria. Scarlet Fever. Whooping Cou|^ 

danders. Smallpox. Yellow Fever. 

Accompanymg this, was another act (Chapter 480), which 
inade compulsory the notification and registration of tuber- 
culous and other diseases dangerous to the public health. 

* Giapter 183, of the Acts of igby. 
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For the purpose of notification, the list above mentioned was 
increased, in 1907, by the addition of tetanus, trichinosis, 
and varicella. 

Other diseases have been added to the list from time to 
time, so that, at present (1916), the list stands as follows: 

Actinomycosis. Leprosy. 

Anterior Poliomyelitis. Malaria. 

Anthrax. Measles. 

Asiatic Cholera. Mumps. 

ChidLen Pox. Pellagra. 

Diphtheria. Plague. 
Dog-bite (requiring anti-rabic treatment). Rabies. 

Dysentery: — Scariet Fever. 

a. Amebic. Septic Sore ThroaL 

b, Badllaiy. Smallpox. 
Epidemic Cerebrospinal Meningitis. Tetanus. 
German Measles. Trichinosis. 
Glanders. Tuberculosa (all forms). 
Hookworm Disease. Typhoid Fever. 
Infectious Diseases of the Eye: — Typhus Fever. 

a. Ophthalmia Neonatorum. Whooping Cou^. 

b. Sl^)purative Conjunctivitis. Yellow Fever. 

c. Trachoma. 

This official pronoimcement by the Board, as to the 
diseases dangerous to the public health, has been of nAterial 
help to local officials in the enforcement of the laws relating 
to the notification and care of infectious diseases, 
rhe For nearly twenty-five years the State Board of Health 

sXti/ issued a weekly bulletin, but in 1906, this was changed to a 
monthly publication, and since January of that year, has been 
issued as a pamphlet of about twenty pages, more or less. 
The old weekly bulletins were hardly more than records of 
deaths and cases of infectious diseases in the cities and 
towns of the commonwealth, but the enlarged monthljr 
bulletin, little by little, became a medium of public educatioiB^ 
in sanitary matters. Various topics were discussed, froiv- 
time to time, by the Secretary, and by the health inspectartf^ 
and heads of departments; accoimts were given of the outr-^ 
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breaks of disease, and of interesting cases of food and drug 
adulteration; important articles by well known sanitarians 
were abstracted or reprinted in full; acts of the Legislatiire 
relating to public health were printed in full; and in many 
such ways the Bulletin was made to promote the interests 
of public health. The Bulletin continues to be distributed 
free to residents of the state who desire to receive it, but 
in spite of its value it has never received the attention 
which it deserves, and its files do not appear to have been 
preserved by many libraries. This is unfortimate, because 
there are many very important articles of permanent scien- 
tific value scattered through the various niunbers, such, for 
example, as the important accounts of the outbreaks of 
infantile paralysis in 1910, and the studies made in connec- 
tion with it; scientific studies by Dr. Theobald Smith and 
Dr. M. J. Rosenau; studies of milk by Dr. Harrington; and 
the like. An index to all of the scientific articles found in the 
monthly bulletins will be foimd in the second volimie. 

The Massachusetts State Board of Health has ever main- Desirabfliw 
tained a dignified and conservative attitude toward its pub- PubUa^ 
lications, never having indulged in the use of cartoons, h^^^ 
stories, or bright and catchy phrases, such as are foimd in Matters 
many health bulletins; it has not '' written down " to what 
may be called the popular level, but has endeavored to in- 
struct the phjrsicians, believing that it was their province, in 
turn, to instruct the families to whom they minister, while it 
was for newspaper and magazine writers to present the facts 
of science in a form suitable for their readers. This has given 
to the publications of the Board a high scientific standing, 
which is better recognized in Eiurope, perhaps, than in this 
country. In recent years, the annual reports have been 
curtailed by the state officials in charge of publications, tor 
reasons of economy, which has led to the omission of inqpor- 
taut data, once eagerly looked for, but no longer to be found 
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Some of the engineering reports, for instance, have been thus 
emasculated, the data being filed in the office of the depart- 
ment, but not available to the public, as they should be. 

hibits The State Board of Health extended its influence through 

the country, and through the world, by its exhibits. These 
have been sent to nearly aU of the great expositions, — 
notably those of Chicago, in 1893; Atlanta, in 1895; P^u^y 
in 1899; Buffalo, in 1900; San Francisco, in 1914. Mention 
should also be made of the tuberculosis exhibit which, since 
1906, has been frequently placed before the public. 

SSiaws Massachusetts has no sanitary code, regularly adopted as 
such, the Legislatiure never having seen fit to confer broad 
legislative powers on the State Board of Health. In certain 
special fields where it was recogm*zed that technical knowl- 
edge was necessary, the Board has been authorized to prepare 
rules which have the force of law. Among the matters thus 
subject to legislation by the Board, are: water sui^lies, ice 
supplies, shell-fish, cold storage of food, slaughtering, cremar 
tion, condition of jails. In many public health notatters, 
general or specific, action has been taken by the L^slature 
itself, and the enforcement of these laws committed to local 
health departments. Thus there has grown up in the state 
a substantial body of sanitary legislation. For the con- 
venience of aU, the State Board of Health compiled these 
laws in a '^ Manual " which was first published in 1882, and 
revised and reprinted from time to time, the last edition 
being that of 1915.^ This Manual of Laws is virtually a sani- 
tary code. 

^ta^r T^Q act which created the original State Board of Health 

ndition of , 

biic In- required the Board " to advise the government in regard to 
the location and other sanitary conditions of any public 
institutions." Although this has never been a conspicuous 
featiure of the work of the Board, it has at times occupied a 

^ Issued by the State Department of Health. 
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considerable amount of attention. Thus^ in the annual 
report for 1888, we find many letters of advice to trustees of 
the Limatic Hospitals at Westborough and Danvers, the 
Reformatories at Concord and Sherbom, the Normal School 
at Westfieldy and the Industrial School at Lancaster. As 
4iiese matters were chiefly of ephemeral interest, they need 
not be referred to in detail. By an order of the Legislature 
of 1907, the State Board of Health was directed to investi- 
gate the conditions under which new cemeteries should be 
established and old ones enlarged. The Board reported the cemeteries 
results of its investigations to the Legislature of 1908, and a 
law was enacted providing for the regulation of the use of 
cemeteries by local boards of health or by the State Board of 
Healthy in cases where cemeteries were to be located within 
the watershed of any source of public water supply. 

In 1892, in answer to many inquiries as to the regulation 
of the practice of medidne, the Board stated: '^ At present 
there are no requirements whatever regulating the practice 
of medidne in the State of Massachusetts." 

Two years later the Legislature passed an act creating a Registn- 
Board of Registration in Medicine. All persons practicing physidans 
in the state were required to secure a certificate of *°° Nuraes 



registration from this board; new certificates are now issued 
only after a candidate has successfully passed a written and 
a practical escamination. There are penalties for practicing 
without this license. 

There is also a Board of Registration of Nurses, which 
conducts escaminations and issues certificates of registration; 
but there are no laws forbidding the practice of nursing with- 
out a license. Registration merely assiures the public that a 
nurse is competent. 

The State Board of Health has never sought and never had No Contrai 
any control over local nuisances. The local boards of health Nuisanott 
have full authority to abate such nuisances, as Judge Wells 
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stated, and '' their action is intended to be prompt and sum- 
mary. They are clothed with extraordinary powers for the 
protection of the community from noxious influences affect- 
ing life and health." In case of refusal to act or neglect on 
the part of the local board of health an appeal may be made 
to the Coimty Commissioners.^ In this field the State Board 
of Health has only the power to advise. Certain classes of 
nuisances and those which involve more than one dty or 
town come within the purvue of the state. 
rtauang of In iQOQy a law was passed authorizing the State Board of 
Health to appoint a board of three pliunbing examiners, 
whose duty it shall be to hold examinations and issue 
licenses to apprentices, journeymen, and master plumbers. 
The rules of the board of plxmibing examiners must be 
approved by the State Board of Health. 

^ Public SUtutes, Ch. 80, sec 36. 
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PROTECTION OF THE FOOD SUPPLY 



From the very beginning, the protection of the food supply of 

the people was regarded as one of the important functions of 

the State Board of Health. Mention has already been made 

of the early studies, and especially the control of the business 

of meat slaughtering. The impetus given to the subject by 

the National Board of Trade, and the passage, in 1882, of the 

act to prevent the adulteration of food and drugs, have also Laws pre- 

been mentioned mfonner chapters. Between 1882 and 1901, aT^^i, 

this general law remained practically unaltered, but in 1891 ^^;igs 

an important change in the method of conducting the 

analytical work was made. The law of 1882 had defined 

iood and drugs and what was held to constitute adulteration, 

but by the law of 1901, 

It was strengthened by the addition of a section prohibiting the use 

of certain preservatives, unless their presence and percentage are 

Nearly set forth on the label in letters of a certain size, and by further 

'^^pslation regulating the manner in which so-called compounds shall 

^^ labelled so that the purchaser may know their percentage composi- 

^^%. The amendment relative to the use of preservatives settled a 

^^'^idi-vexed question; for, while the law prohibited the sale of foods 

ntaining ingredients injurious to the health of the consumer, authori- 

are by no means in agreement as to whether certain of the sub- 

ces employed as preservatives exert an injurious influence on the 

tern. The amendment waives the question, and leaves it to 

e consumer to dedde whether he cares to assiune the risk; but the 

^^^ndor must acquaint him of the fact that the product is chemically 



"*^le safeguarding of the quality of drugs used in the ciu-e of 
^^Ssease has also been considered to be important, and usually 
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food and drugs were considered together, in the general acts, 
and in the administrative and laboratory work of the Board. 
This was because the most important factor was considered 
to be adulteration, a practice which applied to both food and 
drugs. Recently, however, the food question has had added 
to it a new problem, that of protection against infection. 

The subject of this chapter involves an infinity of detail 
A bare index of the different kinds of food and drugs analyzed 
and considered in the annual reports woidd fill many pages, 
and descriptions of the methods used are subjects for special- 
ists. It will serve the pmpose of this short history if a brief 
account is given of the work as a whole, and the results 
accomplished, with more detailed mention of a few of the 
most important matters. Omitting the years before 1891, 
sanizadon when the analytical work was carried on in the private 
boratory laboratories of the analysts of food, drugs, and milk, we find 
the beginnings of the present laboratory organization in the 
work of Dr. Charles P. Worcester, who, beginning in a small 
laboratory in an office building at 994 Washington Street, 
Boston, first took general charge of all the analytical work of 
this character. The new laboratory in the State House was 
ready for occupancy in 1895. ^r- Worcester died, October 9, 
1898, and was succeeded by his assistant. Dr. Albert E- 
Leach, who served until 1909, when he resigned on account of 
SI health, being in tiun followed by his assistant, Dr. Her^ 
mann C. L3rthgoe, the present incumbent. This sjrstem o^ 
regular promotion has residted in a continuity of policy aiul 
methods otherwise difficult to obtain, and in a laborator3^ 
where so many kinds of analyses are made, this is espedalL^^ 
desirable, 
fortimate The analysis of food and the prosecution of persons vHm^^ 
i^f the adulterate it is not a new movement — emphatically it is no* 
v<Srat ^^^ ^ Massachusetts. Widespread popular agitation aim<^ 
public ferment over the subject of food adulteration is, ho^''" 
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ever, a matter of recent years. The federal food law was not 
enacted until 1907. Following the enactment of this law, the 
strenuous labors of Dr. Harvey J. Wiley, the head of the food 
laboratory of the United States Department of Agriculture, 
his spectacular experiments, the wide publicity given to the 
work of his department, precipitated a series of struggles in 
which much energy has been expended by health authorities, 
by manufacturers and vendors of food products, and espe- 
cially by the " yellow " newspapers and magazines. The 
movement has been taken up by imscrupulous persons who 
have in some cases resorted even to blackmailing methods. 
While started with the best of intentions, no doubt, the pure 
food publicity campaign has overreached itself and very 
naturally is on the wane. Gradually it is being reaUzed that 
the safest course, in the long run, is to trust regularly con- 
stituted health authorities, rather than amateur sanitarians, 
and to try cases in the coiuts, and not in the newq>apers. 

It is true, of course, that the progress of the arts has led NcwFacton 
to new modes of adulteration of food, to the more extensive Problem 
use of preservatives, and to the holding of food supplies in 
storage for longer periods than formerly, by the use of artifi- 
cial refrigeration. It is true also that food is produced and 
handled on a larger scale than formerly, and hence the effects 
of adulteration, the improper use of preservatives and cold 
storage are more widespread and concern larger numbers of 
people; there are fewer persons who produce their own food 
^ow than there were a generation ago. But there seems to be 
iH> reason to believe that there are more dishonest dealers 
^o^ than in past years, and those who attempt to practice 
^Ud are subject to greater restrictions. Our modem con- 
^tiQQs of living, the concentration of people in large dties, 
^e drift away from the farms, has made the feeding of the 
^^titude increasingly difficult, and especially so by intro* 
^Ucing the transportation element, and the necessity of 
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storage and preservation of food. In fact, the food problem 
is becoming divided into two parts, which are quite distinct 
— first, the problem of food adulteration or the problem of 
original food quality, and second, the problem of food pres- 
ervation and distribution. There is a problem of food 
sophistication, which is economic and h}rgienic, and there is a 
problem of food deterioration, which is pathogenic. These 
two problems are often confused in the public mind. Both, 
however, are important, 
onsemi- The attitude of Massachusetts on the food question has for 
rMassa-** the most part been conservative. Her poKcy has been in no 
lusctts ^^y spectacular, but one of constant and steady pressure. 
By frequent inspections, by the collection and analysis of 
samples, by legal prosecutions in the courts, all conducted in 
the slow and orderly manner of legal procedure — sometimes 
exasperatingly slow — many convictions of the guilty have 
been obtained; adulterated milk, food, and drugs have been 
driven from the market ; while the quality of perishable foods 
has been kept at a higher standard than in the coimtry as a 
whole. The record of the department of food and drugs of 
the State Board of Health is a highly creditable one, not 
alone for its length of service, but for its steady achievements 
and for its progressive attitude, 
[ode of The Secretary of the Board has had the supervision of the 

I the CMC food and drug inspection work. Dr. Abbott, in the annual 
dS^tion report for 1903,^ described the general methods of procedure} 
substantially as follows: 

The first step is the collection by experienced inspectors of 
purchased samples, which are confined chiefly to suspected 
products. The collectors are required to make records of 
each sample, including such items as the inspector's niunber; 
the date of purchase, or receipt of sample; the character of 
sample ; the name of vendor, and his license, if a milk peddler; 

* Page 459. 
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the address of pkce where sample was collected; names of 
manufacturers, brands, labels, etc., as they appeared on the 
goods or container. After being thus purchased in the open 
market, they are taken to the laboratory and deUvered to the 
analyst, but not until all labels and marks which indicate 
their source have been removed, so that the analyst cannot 
be in any way prejudiced. In some cases samples are collected 
from the consimiers. 

The second step is that of anal}^ and determination as 
to whether the article is adulterated within the meam'ng of 
the law,^ the result being reported to the Secretary by the 
analyst. 

If an article is found to have been adulterated, a warning 
notice is sent. To prosecute retailers on first oflFence would 
often result in hardship or even prevent the desired object 
from being attained. The warning is usually passed on to the 
producer or wholesale dealer, and the evidence thus secured 
often leads to the conviction of the " man higher up " in the 
state, or to exposure by publication if outside the state. The 
warning therefore constitutes the third step. Finally comes 
the prosecution, the complaint being made in the local 
courts by the inspector as an individual, and the analyst 
appearing as witness. 

The publication of the facts, analyses, etc., in the official 
monthly bulletin, is also required by law, and this often 
proves an important factor in preventing food and drug 
adulteration, without recourse to the more drastic measure 
of prosecution. The three methods of enforcement may be 
placed in this order: publication, warning, prosecution — 
all have had their influence. In carrying out the provisions 
of the statutes the Board has always tried to secure the con- 
viction of the actual offender, of the party who knowingly 
sold the goods. This is usually the wholesaler, but the 

^ Section 18, Chapter 75 of Revised Laws. 
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retailer is not always innocent^ as he often purchases the 

goods from the wholesaler with full knowledge of their 

character. 

:xtentof Few people realize the extent of the work done by the 

onein'the Department of Food and Drugs. Since the beginning of the 

laboratory ^^^^ ^ 1882, nearly a quarter of a million samples of milk, 

food, and drugs have been collected and analyzed, and the 

work is going on at the rate of two or three dozen a day. 

During this time, also, nearly fifteen thousand prosecutions 

have been brought, and nearly four thousand convictions 

secured. The amount of money paid in fines runs well up 

toward a hundred thousand dollars. 

By way of comparison, it may be stated that between 
January i, 1907 and December 31, 1912, that is, in six years, 
the United States Department of Agriculture completed two 
thousand three hundred and ninety-one prosecutions imder 
the United States Food and Drug Act of 1906; while during 
the same period the Massachusetts State Board of Health 
made one thousand six himdred and one prosecutions f<^ 
violations of the Massachusetts food laws — or nearly two- 
thirds as many, 
ratkmai The State laws deal with sales made within the state, the 
AW8 national law with sales made between one state and another 
— the laws being independent of each other. The federal 
prosecutions are therefore more far reaching, but it is evident 
that both federal and state laws are necessary to deal witl^ 
the situation, for as Lythgoe has stated, " the New Ham^^' 
shire law cannot prevent the manufacturer in that state f rof^ 
shipping adulterated food into Massachusetts, and the feder^^ 
law cannot easily convict a person who ships to himself 
his partner, although goods so shipped may be subject 
confiscation and seizure; but imder the Massachusetts la/^^ 
the person selling such food in the state can be prosecuted^ ^ 
There would appear to be an advantage in having the sta^^ 
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laws conform to the federal laws. This was tried; but local 
conditions render modifications necessary in almost every 
state. 

The annual reports of the Board give for each year the Extent of 
ratios of the nimibers of samples of milk, other foods than atten of ^ 
milk, and drugs which do not conform to the statutes, and ^JSm"*^ 
which are thus said to be adulterated, or below standard, to 
the numbers of samples analyzed. Thus in 1913, 25 per cent 
of the milk samples, 17 per cent of the food samples (not 
milk) and 15 per cent of the drug samples were below par. 
These figures should not be interpreted to mean that 25 per 
cent of the milk, 17 per cent of the food, and 15 per cent of 
the drugs sold in the state were adulterated, because most of 
the samples were taken in suspected cases. A low percentage 
may mean that the frequency of adulteration was low, or 
that a large number of good samples was collected. In all 
cases, it takes two figures to make a ratio, and the student of 
the reports must keep this in mind. In spite of this danger 
of false reasoning, it is believed that with the systematic 
methods of sample collection and analysis used there has 
been a very marked reduction in the frequency of adultera- 
tion of food and drugs in this state. This can be best appre- 
ciated by giving attention to certain selected groups of 
articles such as milk, foods, spices, and drugs. 

Of these four groups spices have shown the greatest and ^^kei 
steadiest decrease in adulteration. In 1883, about 65 per 
cent of the samples collected were adulterated; five years 
later the p>ercentage was reduced to 20 per cent; for many 
y^SLTs it hovered aroimd 10 per cent and at the present time 
^l^ere are practically no adulterated spices sold in the state. 

The record for foods is not quite as good as that for spices. Foodi 
^^J'otn about 40 per cent, in 1883-84, the percentage fell to 
^^ per cent in 1894, and since then, has gradually risen to 
^^^Hnit 20 per cent. At the beginning of the work over 80 per 
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cent of the samples of milk collected were below grade, but 
this percentage soon fell to about 40. Since 1885 it has risen 
and fallen in waves and is now about 20 per cent. These 
waves were due, in part, to fluctuations in the standards 
themselves. 

Drugs have been extensively adulterated For many years 
the percentages of samples below standard were high, but 
during the last ten years there has been some improvement. 
The fluctuations in the ratio of samples below standard are 
shown diagrammaticaUy in Fig. i . 

The ratios above referred to are likely to be misleading in 
another way; they do not indicate the extent of the adul- 
teration, the departure from the set standard. Lythgoe, in a 
review of the subject,^ illustrates this with figures for tincture 
of iodine, a drug which has been analyzed for a longer period 
than any other. Between 1898 and 1904, the samples below 
standard contained from 63 per cent to 75 per cent of the 
required amount of iodine, whereas since 1908, the samples 
below standard contained from 77 per cent to 84 per cent of 
what they should contain. Study of the analyses indicate 
that, in general, the adulteration has been smaller in quan- 
tity, as well as less frequent, in recent years. Any relaxa- 
tion of the work of this department would without doubt 
cause a relapse to old conditions. 

There are two primary phases to the milk problem. The 
first relates to the adulteration of milk, to the addition of 
water or the extraction of cream, and to the addition of color- 
ing matters and other substances to mask this dilution. The 
second relates to the handling of the milk, its age and con- 
dition when sold, its liability to infection. Both are impor- 
tant health problems. The sale of watered milk affects the 
pocketbook and, what is worse, it deprives the consumers — 
and these are largely children — of expected nourishment. 

^ Monthly BuUetirif June, 1914, page 262. 
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The drinking of stale or soilt or infected milk may produce 
digestive distiLrbances, or even cause disease, and hence the 
sale of such milk is a public health menace. Historically the 
chemical study of watered milk came first; the bacteriologi- 
cal study of milk to determine its condition being one of 
recent development — that is, within ten or twenty 3^ears. 
The activity of the State Board of Health has been directed 
to both phases of the problem. We have referred to the 
inspection of dairies elsewhere; at this point, we shall describe 
briefly the studies on milk adulteration, 
ilk The statute of 1880 prescribed that milk sold in the state 

should contain not less than 13 per cent of solid residue and 
3.7 per cent of fat; it was very soon recognized, however, 
that this standard was too strict for every kind of cow and 
every sort of condition. It was learned that the strength of 
the milk, measured in terms of total solids — a reasonably 
good test — varied with the age and breed of the cow, the 
time since calving, the season of the year, the nature and 
abundance of the feed, the care of the cows, the thoroughness 
of milking, and so on. Thus, while the average of the milk 
analyses showed between 13.2 per cent and 13.3 per cent, 
samples of milk known to be natural, that is, not artificially 
watered, often fell below the standard. Accordingly, in 
1886,^ the standard was relaxed to 12 per cent during the 
in months of May and June. Diuing these months the per- 




Ldard centage of solid in good milks is often foimd to be between 
1 2 and 13 per cent. In April, 1896, the relaxed standard was 
made to apply from April i to August 31. In 1899, Septem- 
ber was added, and finally on Jime 13, 1908, the present 
standard was fixed at 12.15 per cent of milk solids and 3.35 
per cent of fat, applicable uniformly throughout the year. 
At the time when this standard was established by the 
Legislatiu'e the Board advised the Senate that it would be 

' Section 7, Chapter 209 of Acts of 1886. 
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reasonable and favorable to the public health to make the 
standard 12.25 P^r cent and 3.25 per c6nt respectively. This 
was the first time that the Board had advised the Legislature 
in regard to the milk standard. Even the statute of 1880 was 
not adopted upon the recommendation of the Board. 

In advising the Senate, in 1908, the Board said, ^' While we 
recognize the necessity of regulating the sale of TnilTc by a 
standard and the advantage of having the standard as high 
as is consistent with keeping cows in a healthy condition, it 
should be always borne in mind that of far greater impor- 
tance than numerical standards in the preservation of the 
public health are healthy cows, kept in dean surroimdings, 
and clean, pure milk, produced, handled, transported and 
delivered imder sanitary conditions." 

In establishing numerical standard the difiFerences in cows piffereacn 
had to be taken into account. The tests made in the state ^ ^ 
showed that while Jersey cows gave milk which contained on 
an average 14 per cent of solids and 4.92 per cent of fat, 
Holstein cows gave milk which contained only 1 2 per cent of 
solids and 3.31 per cent of fat. The averages for native cows 
were 13 per cent of solids and 3.81 per cent fats. In extreme 
cases the solids and fats were higher and lower than these 
figures. During the last twenty or thirty years the propor- 
tion of Holstein cows in the state seems to have been increas- 
ing, and cows have been bred for quantity of milk produced 
rather than for fats. Naturally a reduction in the standard 
has been demanded by the farmers. The analyses of samples 
made by the State Board of Health should not be taken to 
represent the true condition of the milk sold, because to a 
considerable extent the samples were chosen because water- 
ing was su^)ected. L3rthgoe, in 1909, stated that the average 
milk sold in the state probably contained as much as 13 per 
cent of solids and 4 p>er cent of fats. In every annual report 
of the Board the detaik of the milk tests are fully described. 
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and the names of dealers found to be selling milk below 
standard, or colored, or containing preservatives are given. 
Publicity has thus been used as a powerful weapon to protect 
the consumers against fraud. 

)read Space will not permit a description of the many studies 

which have been made to safeguard bread, butter, meat, and 
other foods. In 1893, samples of bread collected from 
bakeries patronized by the poorer classes were collected and 
examined with reference to their weight and quaUty. The 
average weight of a five cent loaf of white bread was four 
hundred and four grams; most of the bread was satisfactory 
in quality but some samples were soiu*. This was said to be 
due, either to the use of poor materials, or to imcleanliness 
in its manufactiure. 

Gutter and It was about the year 1880, or a little before, that deo- 

^marga- margarine was put on the market as a substitute for butter. 
Its artificial coloring and misbranding caused many pur- 
chasers to be deceived. A law was, therefore, passed to 
prevent this substitution, and the State Board of Health was 
charged with its enforcement. It was recognized that oleo- 
margarine and similar butter substitutes have a food vahiei 
but they are not butter and should not be sold as such. TTic 
original law has been amended a number of times. Almost 
every year some convictions of guilty dealers are obtained. 

iquon In 1894, an efifort was made to determine the quality of tbe 

liquors sold in the ordinary city saloon over the bar. The 
analyses of samples of whiskey, brandy, rum, gin, ale, beer, 
and sweet cider were given in the annual report for that year. Ii 
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CHAPTER IX 

PROTECTION OF THE PURITY OF INLAND WATERS 

The act to protect the purity of inland waters was passed in 

i886y and was of such great importance that it is quoted in 

fuU. 

Acts of 1886, Chapter 274, 

Be U enacted^ elc., asfottows: 

Section i. The state board of health shall have the general over- The fa- 
sight and care of all inland waters and shall be furnished with maps, °^*^ ^^ 
plans and documents suitable for this purpose, and records of all its the Purity of 
doings in relation thereto shall be kept. It may employ such engineers ^*^ 
and clerks and other assistants as it may deem necessary; provided, 
that no contracts or other acts which involve the payment of money 
from the treasury of the commonwealth shall be made or done without 
an appropriation expressly made therefor by the general court. It 
shall annually on or before the tenth day of January report to the 
general court its doings in the preceding year, and at the same time 
submit estimates of the siuns required to meet the expenses of said 
board in relation to the care and oversight of inland waters for the 
ensuing year; and it shall also reconunend legislation and suitable 
plans for such systems of main sewers as it may deem necessary for the 
preservation of the public health and for the purification and preven- 
tion of pollution of the ponds, streams and inland waters of the 
commonwealth. 

Section 2. Said board shall, from time to time as it may deem 
expedient, cause examinations of the said waters to be made for the 
purpose of ascertaining whether the same are adopted for use as 
-sources of domestic water supplies or are in a condition likely to impair 
the interests of the public or persons lawfully using the same, or imperil 
the public health. It shall reconunend measiures for prevention of the 
pollution of such waters and for removal of substances and causes of 
every kind which may be liable to cause pollution thereof, in order to 
protect and develop the rights and property of the conunonwealth 
therein and to protect the public health. It shall have authority to 

"5 
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conduct experiments to determine the best practicable methods of 
purification of drainage or disposal of refuse arising from manu&urtur- 
ing and other industrial establishments. For the purposes aforesaid it 
may employ such expert assistance as may be necessary. 

Section 3. It shall from time to time consult with and advise the 
authorities of cities and towns, or with corporations, firms or individu- 
als either already having or intending to introduce systems of water 
supply or sewerage, as to the most appropriate source of supply, the 
best practicable method of assuring the purity thereof or of disposing 
of their sewage, having regard to the present and prospective needs 
and interests of other cities, towns, corporations, firms or individuals 
which may be affected thereby. It shall also from time to time consult 
with and advise persons or corporations engaged or intending to engage 
in any manufacturing or other business, drainage or refuse bom which 
may tend to cause the pollution of any inland water, as to the best 
practicable method of preventing such pollution by the interception, 
disposal or purification of such drainage or refuse: provided, that no 
person shall be compelled to bear the expense of such consultation ox 
advice, or of experiments made for the purpose of this act All su( 
authorities, corporations, firms and individuals are hereby required 
give notice to said board of their intentions in the premises, and 
submit for its advice outlines of their proposed plans or schemes 
relation to water supply and disposal of drainage or refuse. SslM^ 
board shall bring to the notice of the attorney-general all instano^^ 
which may come to its knowledge of omission to comply with exisdni? 
laws respecting the pollution of water supplies and inland waters and 
shall annually report to the legislatiu'e any specific cases not covered 
by the provisions of existing laws, which in its opinion call for further 
l^islation. 

Amend- This general act of 1886 has been amended from time to 
°*^ time,^ but always in line with the original spirit of the act 
The purpose of the law and its revisions was to secure the 
protection of the inland waters of the state, including the 
waters used as sources of water supply, the waters stored in 
lakes and reservoirs, the waters flowing in the rivers and 
streams, and the waters of the sea and its bays and estuaries 

* 1888 Chap. 375, Sec. 2; 1890 Chap. 444, Sec. i; 1897 Chap. 510, Sec. 1; 1907 
Chap. 467, Sec. i; Revised Laws of 1903, Chap. 75. 
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which border the shores of the state. They were designed, £]q>ianation 
not only for the protection of the public health, but for the 
promotion also of the public comfort and well-being in its 
relation to water. 

The act provides that dties, towns and persons shall sub- 
mit to said board for its advice their proposed system of 
water supply or of the disposal of drainage or sewage, and all 
petitions to the general coiut for authority to introduce a 
system of water supply, drainage or sewerage shall be accom- 
panied by a copy of the recommendation and advice of said 
board thereon. In this section the term '' drainage " means 
rainfall, surface and subsoil water only and '^ sewage " means 
domestic and manufacturing filth and refuse. 

The Board was also charged with the duty of making ex- 
aniinations of the main outlets of sewers and the efifect of 
sei^age disposal on the waters of the state. 

In addition to the general laws, and supplementary to Spedai 
tnem, there have been upwards of one hundred and seventy 
^>ecial laws which defined the duties of the Board with refer- 
ence to certain specific matters, concerning which the Legis- 
^ture deemed essential more specific requirements than those 
^f the general laws. Some of these special acts provided not 
^^y for advicCy but for the approval of plans. This has led 
^ an inequality of administration, which is unfortunate. 

The first report of the work done under the Act of 1886 is 
tobe foimd in the annual report for the year 1887. In order 
to wisely advise the cities and towns of the state as to water 
supply and sewerage matters, it was necessary to obtain in- 
formation as to existing conditions, and to keep informed 
about modem progress in sanitation; also to advance scien- 
tific knowledge by original experiments. This statement is 
no less true today than it was in 1886, and recognizing this, 
the State Legislature has never failed to grant the necessary 
funds to keep up the work. 
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Work done Every annual report since 1887 ^^ contained abstracts c 

Act*^ ^ the advice which has been given to cities and towns, togethe 

with abundant information regarding rainfall, stream flons 

storage, water consumption, the character of water supplies 

chemical and biological analyses, methods of sewage diqx)sa] 

the efficiency of sewage treatment works, the eflfect of sewagi 

disposal on the natural waters of the state, and other topic 

of a kindred nature. All of these subjects may be found in 

dexed in the second volume of this book. Merely as illustra 

tions of the scope of the work, a few topics will be picked on 

from this wonderful collection of engineeHng and chemics 

data, and referred to specifically. Many subjects treated i 

special articles and reports will be f oimd abstracted in th 

second volume, and the most important ones are reprinte 

in full. 

Examina- The State Board of Health has vigilantly examined tt 

Wato quality of the public water supplies, in two ways, first, by tl: 

Supplies regular analysis of samples of water, collected by local ofl 

dais and sent to the laboratory by express; second, by occs 

sional inspections, with the collection and analysis of spedL 

samples. At first the custom was to take monthly sample 

from each supply, and this was continued for many year: 

but as the mmiber of supplies increased, and as the quality < 

various supplies became better known, the frequency of san 

pling was diminished in places, the schedule being adjusbe 

according to the probability of sudden variations in qualit:^ 

The detailed results of analyses are regularly sent to tJ^ 

water-works officials throughout the state, as soon as macl< 

in order that they may be informed as to any imusual cOX 

ditionsi 

Pollution of The rivers of the state have been similarly subjected * 

aiack Riv» regular analysis, and the long series of samples taken for tb 

past twenty-five years are of much interest, in showing ibi 

increasing pollution, in some cases, and the beneficial eflfecO 
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( i]iq)roved methods of sewage disposal, in others. It may 

>e interesting to observe how one important river has become 

^idly worse in recent years, namely the Merrimack River Analyses of 

between Lowell and Lawrence. This may be seen from the River Water 

Qcrease in the total solids, the chlorine, and the nitrogen as 

nee ammonia, as published in the annual report for 1913, 

» follows: — 

Table showing ihb Incksasing Popuiation or the Mersimack River 

ABOVE Lawrence, from 1887 to 1913 

(Parts per Million) 



Ycv 

1887 


Total SolidA 
48.2 


Chkirine 
2.2 


Nhfogen as Free Aaunook 
0.027 


1888 


36^ 


1.8 


0.029 


1889 




2.0 


0.047 


1890 


42.7 


1.9 


0.061 


1891 


40.6 


2.1 


0.066 


1892 


42.5 


1.9 


0.054 


1893 


42.S 


2.3 


0.084 


1894 


382 


2.5 


0.086 


189s 


445 


3^ 


ox)68 


1896 


4M 


2-5 


O.IOO 


1897 


40.6 


2.1 


0.061 


1898 


44.6 


2.5 


0.076 


1899 


44.2 


3.2 


0.138 


1900 


42.2 


3.2 


0.126 


1901 


47.3 


2.8 


0.100 


1903 


44.0 


2.6 


O.IIO 


1903 


. 46^ 


3.1 


O.III 


1904 


46.7 


3.3 


0.21 1 


190S 


49-3 


3.8 


0.177 


1906 


53^ 


4.0 


0.170 


1907 


49-2 


4.1 


0.293 


190S 


56.1 


5.7 


0.3S4 


1909 


6a^ 


5.3 


0.336 


1910 




5-3 


0.266 


1911 


82.2 


5-3 


0.240 


1913 


64.9 


5.2 


0.241 


1913 


74-6 


5-7 


0.245 


X914 


68.5 


5-9 


0.280 



It should be remembered that this stream was exempted 
^<^ the control of the State Board of Health by section 123 
^ Qiapter 75 of the Revised Statutes, and also that its water, 
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after filtration, is used for the public water supply of the 
city of Lawrence. The stream pollution at Lawrence is such 
that the water filter is compelled to bear a load greater than 
such a mechanism should be called upon to bear. 

In 1901, the Board was specifically directed to e3camine all 
main outlets of sewers, and the drainage of the cities and 
towns of the Conmionwealth, also the effect of sewage dis- 
posal, and to annually report the results to the General Court 
Accordingly, beginning with this year, one finds in the annual 
reports specific mention of these subjects. The natural 
results of all this was to increase the amoimt of anal3rtical 
work done in the State House Laboratories, as not only the 
inland waters, but the harbors and coast waters had to be 
studied. These investigations have been of value in connec- 
tion with the troublesome problem of shellfish pollution. 
They have also unmistakably shown the advantages of deep 
sea water outlets, such as those at Swampscott and New Bed- 
ford, where the sewage is discharged at depths of thirty to 
sixty feet and can hardly be detected at the surface of the 
water. The difference between the deep Nut Island outlets 
of the South Metropolitan Sewerage system and the surface 
discharge of the North Metropolitan system of Deer Island 
is strikingly in favor of the deep outlet. For this reason the 
Deer Island outlet is now being extended to deep water. 

More than thirty cities and towns in Massachusetts are 
now provided with works for purifying their sewage or sub- 
jecting it to some form of treatment before discharging it 
into the waters of the state. This result can be traced 
directly to the advice of the State Board of Health. 

On accoimt of favorable local conditions, many of these 
works use the method of intermittent sand filtration, the 
value of which was so thoroughly demonstrated at Lawrence, 
and the practical benefits of which have been so evident 
throughout the state. As a result of increasing population. 



PURITY OF INLAND WATERS 131 

tlii^ system has, in some places, been outgrown; other and 
concentrated methods are being gradually installed, 
as trickling filters, and settling tanks of various kinds. 
In cSesigning these, also, the engineers enjoy the advantage 
of tLhe preliminary experimental work at Lawrence. The 
efficriency and reliability of some of these methods is less 
tli3J3 that of intermittent sand filters, and therefore the 
Std.'te Board of Health has encouraged the use of the latter 
Dc^etJiod whenever it was possible to tise it economically. 

A^any of the water supplies of Massachusetts are derived invesdga- 
fa^om impounding reservoirs in which the spring flood waters inmoundinff 
are stored in oider to provide a supply during the summer ^^^^^ 
ndox^ths. These impoimding reservoirs vary in size all the 
"^^^y from small reservoirs, holding only a few million gallons, 
^>P to the great Wachtisett reservoir, which has a capacity of 

**3rt:y-three billion gallons. As the storage of water plays so 

• 

^*^IX)rtant a rdle, it has been extensively studied by the engi- 
^^ers, chemists, and biologists of the State Board of Health. 
'^e benefit of storage in protecting the public health was 
demonstrated by experience long before the reason for it was 
'^Cognized; it is within a comparatively short time that 
^^^cteriologists learned that imder normal conditions such 
organisms as the typhoid bacillus and the cholera bacillus 
^^ a natural death if the time interval is long enough. 
Storage tends to reduce the color of water, partly by equali- 
zation, that is, by admixture of the darker colored water in 
ti^^ streams during the spring and fall with the light-colored 
waters which accompany the meltmg snows m the spring, and 
partly by the bleaching action of the sim's rays in the reser- 
voir itself. On the other hand, storage is not infrequently 
^companied by growths of algae and other microscopic or- 
ganisms, which impart to the water objectionable tastes and 
odors. These matters were studied at a very early date by 
Dr. Farlow and Professor Nichols, and after the organiza- 
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tion of the engineering department in 1887, the work was 
taken up anew and pursued vigorously by Steams, Drown, 
Sedgwick, Calkins, and others; active researches in this 
field have been continued to the present time, and vast num- 
bers of records accumulated. From the facts obtained, there 
has gradually developed in Massachusetts a policy which 
K)ii Strip- favors storing water in reservoirs from which the top soil has 
iSrvoir been removed, on the theory that this provides a substantial 
k)ttoms hygienic protection to the water consumers, improves the 
color of the water, and mitigates — although it does not com- 
pletely remove — the occasional tastes and odors due to the 
development of microscopic organisms. Nowhere in the 
coimtry, perhaps, has storage in dean reservoirs been so con- 
sistently advocated as by the Massachusetts State Board of 
Health. Many engineers question the soimdness of this 
policy, believing that the cost is not warranted by the results 
and that artificial purification of the water is better and in 
the end cheaper. It must be admitted that the benefits of 
storage are well reflected in the constantly lowering death- 
rates from typhoid fever in the cities which obtain their 
supply from such reservoirs. This however is not due to soil 
stripping. 

Diuing the early period of the work mentioned, various 
theories were offered to accoimt for the development of or- 
ganisms in certain reservoirs, and special emphasis was placed 
upon the importance of the food-supply, especially the nitrog- 
enous matter contained in sewage and the washings from 
manured land. As these studies have progressed, however, 
it has become dear that this alone does not offer an adequate 
explanation of the occurrence of algae, and it is evident that 
the subject needs new investigations, which shall utilize some 
of the more modem ideas of the botanist and zoologist; the 
State Board of Health, indeed, has contributed much to the 
problem of algae growth in reservoirs, but it cannot, as yet, 
be said to have solved the problem.. 
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Strange as it may seem, in spite of all that the State Board Water 
of Health has done in sanitation, there are, at the present piants 
time, few water filtration plants in the Commonwealth. 
This condition is conspicuous to foreign sanitarians who visit 
the state. One of them said: '' It is curious that in Massa- 
chusetts you purify yoxu" sewage, but you drink your water 
raw." The reason for this state of affairs has been already 
eq>lained, namely, that storage has been regarded as a means 
of purification. There is groimd for believing, however, that 
this condition will not always obtain, and that before many 
years water filtration plants will be introduced in Massa- 
diusetts, as they have been introduced elsewhere, as an ad- 
ditional means of safeguarding the hygienic quality of the 
water, and as a method of improving its color, taste, and odor 
and removing its txu'bidity. The most important surface- 
water filtration plant in the state, now in operation, is that 
at Springfield, where the supply, even though taken from a 
rdatively uninhabited region, is filtered by the process of sand 
filtration, with the preliminary use of a small amoimt of alum, 
which renders the water not only safe, but clear, and without 
noticeable color. At Lowell and at Brookline there are sand 
filters to remove the iron from the water. 

Except in the case of plants designed for the removal of Mechanical . 
iron from ground waters, there are no important mechanical sddom used 
filters in the state. Ri^tly or wrongly, these have never S^^" 
been favored by the engineers of the State Board of Health, 
the obvious reason being the difficulty of properly using alum 
with waters which are as soft as those of Massachusetts. It 
is perhaps well that mechanical filters designed with the 
short periods of coagulation common elsewhere should have 
been disapproved for Massachusetts conditions, because ex- 
perience shows that alum cannot be used to decolorize water 
unless the period of coagulation is longer than that generally 
resorted to, while an incomplete chemical reaction tends to 
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increase the corrosive action of soft waters. It seems prob- 
able that it may be necessary to develop some new type of 
filtration particularly adapted to Massachusetts conditions. 
This is today a problem which awaits solution, 
vice to Perhaps no state in the imion has done so much to furnish 
J^^ competent advice in sanitation as Massachusetts, and no en- 
gineering department is better equipped by its traditions, its 
experience, its personnel, and its opportimity for experimen- 
tal work than that of the Massachusetts State Board of 
Health. The chief engineer of the Board has practically been 
a consulting engineer for the cities and towns of the state, as 
well as for corporations and individuals. Nevertheless, no 
attempt has been made to usurp the fimctions of the prac- 
ticing engineer, because it was realized that it is he who 
should always be called upon to make the designs for the 
works to be installed. There is nothing in the general law 
which compels the cities and towns of the state to foUow the 
advice given by the Board in matters of water supply and 
sewerage; it would be possible for a city to disregard it, and 
it would be possible, of course, for the legislature to act con- 
trary to it, but so great has been the confidence of the public 
in the rulings of the Board that its letters of advice have come 
to have almost the force of law, and it would be difficult for 
cities and towns to obtain the necessary funds for sanitary 
works constructed contrary to the opinion of the State 
Board of Health. But many of the special acts have re- 
quired that the plan for sanitary works be approved by the 
State Board of Health, and these special acts are now so 
numerous that the Board has a considerable measure of direct 
control. The letters of advice published in the annual reports 
are in many cases models which students of sanitation should 
study. Some, however, are lacking in directness. 

Although the general engineering powers of the State 
Board of Health were made advisory, yet when it came to the 
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pollution of public water suppUes, strong powers were con- Rules 

fened upon the Board; for example, the Board was author- wa^SSi 

ized to prohibit the pollution with fecal matter of waters 

used as pubUc supplies, and to make rules and regulations 

for the sanitary protection of water supplies. To this extent, 

the State Board has made use of legislative power expressly 

delegated to it. By this authority, rules and regulations have 

been provided for most of the surface-water supplies of the 

state, relating not only to sewers, but to privies, cesspools, 

liQg yards, hitching places for animals, boating, bathing, and 

other things likely to be imsanitary. 

To the State Board of Health was also given control of the 
ice supplies in the state, and, every year, various orders are 
issued in regard to the quality of these suppUes. 

Similarly, the State Board of Health was given charge of shellfish 
tht sanitary condition of the shellfish industry, and was au- 
tliorized to request the commissioners on fisheries and game 
to prohibit the taking of oysters, clams, quahaugs, and scal- 
lops from waters deemed to be contaminated. This power 
lias frequently been made use of, thus materially decreasing 
tile danger from shellfish obtained in the state. 

Another function of the State Board of Health has been to Drainage 
^t with the Board of Agriculture in reclaiming wet lands, ^^^ ^^^^ 
it being assumed that the drainage of such lands was of hy- 
gienic benefit to the community ; while at the same time 
^irainage properly imdertaken would enhance the value of the 
land for agricultural purposes. This is another instance of 
the way in which the State Board of Health has been called 
^n to co-operate with other state departments in the 
interest of the pubUc good. 



CHAPTER X 

THE LAWRENCE EXPERIMENT STATION AND 
THE STATE HOUSE WATER AND SEWAGE 

LABORATORIES 

Reference was made in Chapter IV to the establishment of 
the Experiment Station at Lawrence. During the thirty 
years since 1886, there has been a ceaseless flow of sdentific 
ientific monographs and reports from the staff of this station. Sden- 
tific researches in sewage disposal and water purification 
have stimulated engineers, chemists, and biologists the world 
around, and in some instances have profoimdly influenced 
the practice of sanitation. For years, sanitary engineers have 
awaited the publication of the annual reports as important 
events, frequently chafing at the delay in publication due to 
congestion in the printing-office of the State Printer, but 
often attributed to the State Board of Health. Students 
came to regard these reports as ultimate authorities, and cer- 
tain it is that, taken as a whole, no series of sanitary reports 
has a higher value. 

The reports of the station are so nimierous that no attempt 
will be made in this chapter to recite the experiments or their 
results. Mention shoidd be made, however, of the annual 
report for 1908, which contained a review of twenty-one 
years' experiments upon the purification of sewage, by H. W, 
Clark and S. DeM. Gage, a dociunent of nearly two hundred 
pages; and the annual report for 1909, which contained a 
review of the work done in connection with the disposal of 
factory wastes. The early work was summarized in the two 
special reports of 1890, already referred to as classic rep)orts. 

The Lawrence Experiment Station itself is far from im- 
pressive. A group of low, wooden buildings, and a few circu- 
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lar tanks near the river bank in an out-of-the-way part of the Modest 
dty are all that one sees at first glance. Inside, there are all ^^"*^ 
sorts of tanks, some of wood, some of tile, some of galvanized Statioo 
iron, some of ^ass. Water or sewage is being appUed to 
them in various ways and in different quantities. Gauges, 
measuring and sampling devices are to be seen everywhere, 
and periodically through the day and night the attendants 
make the necessary measurements and collect the samples 
for analysis. At present the station has an appearance of 
antiquity, for some of the older tanks have been in continu- 
ous operation for many years; but every year has seen 
changes, as one after another method of treatment has been 
subjected to careful test. But while the place looks old, there 
is always something new. It is not at the tanks that one 
shoidd look for the work that is being done, but rather in the 
laboratory and its records. These are not spectacular, ex- 
cept in so far as volimiinous books of analyses and engineer- 
ing data point to an enormous amoimt of scientific work 
which has been accomplished. 

The early experiments were conducted on a large scale for 
that day, but of late years the scale of the experimental work 
has been small in comparison with the elaborate stations 
which have been maintained for short periods in other cities. 
This is counterbalanced, however, by the fact that the work 
is done by trained and experienced men, their experience 
enabling them to interpret the results of small experiments, 
and translate them into terms of larger units. Large scale 
experiments are sometimes absolutely essential, but are ex- 
pensive. The primary object of the experimental work has 
been to help the engineering department in solving the sani- 
tary problems of Massachusetts, and this has been done 
adequately and at low cost. 

In one of the early reports the object of the work at Law- 
rence was stated to be '' to determine the fundamental prin- 
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etermina- ciples of filtration not previously established, and to learn 
ndamen- what can practically be accomplished by filters made of some 
I Prind- ^f ^^ widely varying material foimd in sxiitable localities for 
filtration areas, that there may be deduced from these results, 
together with the quality and physical characteristics of the 
materials used, the probable efficiency of other materials to 
be foimd throughout the state." The report also said that 
" while deductions are fully made in the light of this begin- 
ning of the science of filtration, all of the data of chemical 
and biological analysis, and, as far as may be, the attendant 
dramistances, are recorded, that they may serve the future 
student as the means of verification or of correction in the 
greater Ught which fiuHier investigation may give him. In 
the presentation of these results, and their discussion, many 
additions to the knowledge of the world upon this impK)rtant 
subject of purification of sewage by filtration are given/' 

The first work dealt with phases of sanitary science never* 
until that time taken up in such a thorough, scientific, and 
comprehensive way. It was necessary to develop new and 
accurate methods of chemical, physical, and biological analy- 
sis, not only for water and sewage, but for sand and soils. In 
order to obtain some idea of the magnitude of the work done 
at Lawrence, it may be said that since the station was started 
in 1887 there have been more than four hundred filters 
imder observation; a few of these have been nm continu- 
ously from that date up to the present time. More than 
fifty thousand chemical analyses and one himdred and fifty 
thousand bacteriological analyses have been made. 

[uonoiogi- Harry W. Clark, the Chemist of the Board, has eiven 

the Work 3^ accoimt of the scientific work, of which the following is a 

fairly dose abstract, but with occasional omissions. 

Beginning in 1887 with studies upon intermittent sand filtration of 
sewage and water, together with laboratory investigations upon nitiifi- 



LAWRENCE EXPERIMENT STATION 139 

cation and the causes of the reduction of bacteria by filtration, the Smge 
work of the station has grown constantly and has included experimen- ^""ficatKM* 
tal investigations tending towards the development of scientific 
methods of sewage purification, of the purification of manufacturing 
wastes of many kinds and many other special investigations in sanitary 



After the first comprehensive reports in 1890, the station took up 
the subjects of the permanency of filters, the mechanical composition 
of materials used in filters, in order that conclusions might be drawn 
f rcnn a study of the materiab and the results of filtration, showing the 
capacity of each material to purify sewage and the best method of 
applying sewage to different grades of sand. 

In 1892 and 1893, special studies were made of the care of sewage 
filters. These studies included stratification and the effect of horizon- 
tal layers, filtration of sewage containing dyestuffs, the rate of filtra- 
tion through various materials, the causes of clogging of sewage filters, 
and the removal of this dogging matter from the sand. In these years, 
also, studies of rapid filtration aided by artificial aeration of the filters 
were begun. 

In 1894, q>ecial investigations were made upon the composition of Study of 
sewage and the changes which occur in sewage as it ages. Itwasshown, «Q>tic Tanks 
for instance, that storage of fresh Lawrence sewage for twenty-four 
hours doubled the free ammonia and decreased the organic nitrogen 
present one-half. Other changes, such as an increase in the number of 
bacteria present, also took place. This work antedated the operation 
ct septic tanks, which have since become so well known. At this time 
also a series of sewage samples was coUected at different periods of the 
day from various sewage-disposal areas and institutions in the state, 
and were examined to show the varying strengths of the sewage at dif- 
ferent hours and the amount of organic matter of different kinds in the 
sewage per person contributing to the flow. 

In 1895, investigations were continued as to the best methods of Study of 
treating sewage filters to insure permanency, the best preliminary p^^^^ 
treatment of sewage to remove sludge before filtration and the different 
methods of aerating sewage filters. In thb year, also, were made the 
first experiments upon the purification by filtration of industrial sewage 
as discharged from tanneries, paper mills, and wool-scoiuing works. 
The stable character of the effluents from trickling filters operated at 
hi^ rates, and aerated a portion of the time by means of a current of 
air, was first shown at this period. It was found that " the organic 
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matter in the liquids, after rapid filtration combined with aa:at]on, is 
of a different character from the organic matter in the sewage resulting 
from other sludge removing processes; that is to say, even when the 
organic matter, as shown by the albiuninoid ammonia, is present in 
quantities as great as in the other partially purified sewages, it has 
passed through such chemical and biological changes that it develops 
offensive odors very slowly on standing." These observations were 
made prior to the English studies upon the stability of the effluents of 
such filters. In this year, furthermore, certain filters of coarse materi- 
als, gravel-stones, and pieces of coke were operated at rates of 1,000,000 
gallons per acre daily, and were aerated generally only from one to two 
and one-half hours daily. The effluents of these filters contained hi^ 
nitrates, were generally stable, and, in fact, were practically similar to 
those afterwards obtained from filters of like materials operated at 
high rates without even the slight aeration given to these filters. 
Study of In 1896 and 1897, much time was devoted to the study of the purifi- 
^E^act cation of industrial sewage, and practicable methods for the purifica- 
tion of some of these wastes are definitely described in the reports iat 
these years. From the first, studies looking to the removal of the mat- 
ters in suspension in sewage by sedimentation, chemical predpitation 
and coke straining were made. In 1897, more elaborate experiments 
were begun on the purification of sewage by so-called contact fflteis, 
although one such filter had been studied at the station in 1894. Dur- 
ing this year (1897) a trickling filter of clinker was also operated. To 
this the sewage was passed by means of overhead pipes and was aerated 
and distributed by the dash-plate method. This trickling filter, and 
all others started after this date, received no artificial aeration. 

In 1898, studies were continued on the disposal of sewage, both 
fresh and stale, when treated in septic tanks; on the purification of in- 
dustrial sewages; on the purification of sewage both by sand and con- 
tact filters. Early in 1899, there was put into operation a trickling 
filter 10 feet in depth, constructed of broken stone and operated at a 
rate of 2,000,000 gallons per acre daily. In 1899, also, studies of sqptic 
tanks and of the purification of septic sewage were continued, and the 
first tank for the treatment of sludge alone, after preliminary sedimen- 
tation of the sewage in ordinary settling tanks, was put into operation 
and continued for several years. This variety of septic tank and 
method of sludge disposal has since become well known. The first hy- 
drolytic tank was started at the station in 1898. " As it had become 
evident that the greatest work in septic tanks occurred where the bao- 
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teria were most numerous, — as on the sides, bottom, and top of the Study of 
lanky — it was considered that a tank filled with coarse, broken stone ^^ ^t^^ 
would afford a very extensive foothold and breeding place for the 
classes of bacteria necessary for sludge disposal," and the tank was so 
arranged that the sewage passed upward through this stone. As the 
result of other researches it was shown that prolongation of anaerobic 
action might impede subsequent purification by filtration. There were 
made also this year special studies relating to the purification of the 
wastes from creameries, and the action of iron and iron oxides on 
the action of purification of sewage by filtration. 

In 1900, analyses and measurements of the gas produced by septic 
tanks were made and investigations concerning the efficiency of septic 
treatment of different classes of sewage; also experiments upon the 
sterilization of septic sewage. During this year the method was first 
elaborated at the station to show the oxygen absorption powers 
of sewage, this method being fundamentally the mixture of certain 
volumes of sewage with water saturated with dissolved oxygen and de- 
termining the oxygen consumed or absorbed by the mixture during 
certain definite periods. 

In 1901, a thorough investigation was made of the stability of the 
effluents and of the organic matter left in the effluents of contact and 
trickling filters, together with observations on the improvement of such 
effluents when mixed with river water. The rate and degree of dog- 
ging of materials were also studied. In this year contact filters of roof- 
ing slate and brick, with regular spaces between each pair of slates or Study oi 
bricks, were first put into operation. Two of these filters are described S**'®^*°* 
in the report for 1901, the slate filters being similar to those operated in 
more recent years in England by Dibdin. 

In 1902, studies of contact and trickling filters, especially those of 
the latter, were continued, together with special investigations con- 
cerning nitrification and the removal of organic matter from the upper 
layers of sand filters. 

In 1903, special efforts were made to learn the cause of the poorer 
winter nitrification in the older intermittent sand filters, in order to im- 
prove the work of these filters. Studies of the operation of septic tanks, 
trickling filters, and contact fflters constructed of different materials 
and depths, with special regard to permanency of operation, were con- 
tinued, together with allied studies upon the stability of their effluents. 
Numerous experiments were made on the purification of dye liquois 
and the waste from gas works. 
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The year 1904 was devoted largely to the improvement of the sand 
filters that had been in operation for sixteen years, and to studies of 
methods for the disposal of nitrogenous and other organic matters by 
these filters. A new method for the determination of turbidity of the 
effluents of filters and of water was developed and first used during this 
year. Studies were made of the time of passage of sewage throu^ 
trickling filters constructed of different materials and of different 
depths, and of the rapidity of oxidation and purification of these filters. 

In 1905, a continuation was made of the studies of the organic mat- 
ters, nitrogen, fats, carbon, in sludge and in sewage, and of the same 
substances stored in filters. 

In the annual report for 1906 a complete r£sum£ was given of the 
comparative value of sand, contact and trickling filters for the diqx)6al 
of organic matter. 

In 1907, the most important special work was a continued study of 
methods for the distribution of sewage upon trickling filters and obser- 
vations on the refiltration of trickling filter effluents through sand, to- 
gether with studies of coagulation and mechanical ffltration. 

In the report for 1908 a complete review was given of all the investi- 
gations made at the station up to that time upon the purification of 
domestic sewage, and the report for 1909 contained a review of all the 
work done by the Board upon the purification of factory wastes. Dur- 
ing 1910 and 1911, special studies were made upon the influenoe of car- 
bon upon nitrification, the disinfection of sewage and the effluents of 
sewage filters and upon the determination of the character and strength 
of sewage by the oxygen absorption powers. 

In 1912, the capacity of water to dispose of sewage and sewage efflu- 
ents was investigated, as well as the effects of polluted water on fish 
life, the amoimt of water required by fish, and notably a study of the 
aeration of sewage. 

In 1913, the new type of aeration tank was studied, and also the 
great problem of sludge disposal. 
iTater During all the years mentioned experiments were made in regard to 

all phases of the purification of water; during the course of which 
about 100 filters were operated. The filters at first were composed of 
fine sand or loam, but as the studies progressed sands of coarser ma- 
terial were used, and thorough studies made in regard to the chemical 
and bacterial purification of polluted waters when filtered through 
these sands at various rates. 

Studies in regard to the purification of water containing iron 
carried on in 1896. 
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The report for 1897 contained a r6sum6 of the work upon the purifi- 
cation of water carried on during previous years in which all the factors 
affecting the efficiency of water filters, such as fluctuations in rate, 
scraping of the surface, depth of sand, were summarized. 

Previous to 1897, numerous tests had been made on the hygienic effi- Studies of 
ciency of various water filters, by applying to them from time to time S^?L- 
cultures of B. prodigiosus, but beginning in 1896, tests for B. coliy which 
had been investigated previously, were extended; and the waters ap- 
plied to, and the effluents from, all the filters of the station were ex- 
amined in this way. This was the beginning of the use of the B. coli 
test for the examination of filtered waters. Such tests are now imiver- 
sal in all laboratories where similar work is carried on. 

The report for 1898 contained an article describing the methods for 
determining B. coli. In 1899, studies of double filtration of very pol- 
luted water were continued, and also elaborate studies made in regard 
to the removal of color, tastes, and odors from water. This report 
contained a review of the work upon filters operating intermit- 
tently and continuously, with data as to the comparative efficiency 
of such filters when filtering water such as used in the experiments 
described. 

In 1900, extensive examinations of the spring waters in the state 
were carried on, and the first work upon the examination of shellfish 
from polluted and non-polluted soiuxes was done. In this report also 
was an article in regard to the bacterial purification of water by freez- 
ing, and an article in regard to the efficiency of water filters in remov- 
ing different kinds of bacteria, the significance of B. coli in filtered 
waters, and the relative removal of B. coli and typhoid bacilli by water 
filters. 

In the report for 1901 an article was given describing the results of 
studies made in regard to the removal by filtration of microscopic or- 
ganisms, tastes and odors from a surface water supply in the state, 
highly colored and rendered offensive in odor by extreme growths of 
such organisms. 

The reports for all the years subsequent to this up to the present 
time have contained data in regard to the purification of waters of dif- 
ferent classes, the effect of turbidity upon the operating results of water 
filters, the relative occurrence of B, coli in waters of different kinds, in 
ice, shellfish, etc., the significance of the various types of bacteria used, 
or that can be used, to show pollution ; and the relative length of life of 
B. ccU and the typhoid bacillus under a wide variety of conditions. 
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In 1903, experiments were begun which have been continued up to 
the present time in regard to the purification of polluted waters by 
mechanical filters, that is, by filtration through a filter of ooarse sand 
operated at a high rate with the aid of sulphate of alumina or some 
other like chemical as a coagulant, and data have been given in the re- 
ports to show the chemical and bacterial efficiencies of such filters when 
operated at varying rates and with varying amoimts of coagulant, 
infection In the year 1904, extensive studies were made in regard to the use of 
iVater copper sulphate as a germicide in water purification, and of the influ- 
ence of copper sulphate in water upon the subsequent piuification of 
such water by sand filtration. Other studies in regard to the purifica- 
cation of water by disinfection with such chemicals as copper sulphate^ 
bleaching powder, and the like, have been given in different reports. 
From 1907 to 1914, experiments were made on the double filtration 
of water, the use of upward filtration, the application of the ideas of 
the trickling sewage filter to water purification, and various details of 
mechanical filtration. 

To obtain an adequate idea of the immense amount of 
work done at Lawrence, the reader should examine the indei 
to the annual reports, and the abstracts of the reports them- 
selves as given in the second volume; but even they fail to 
emphasize the leading ideas which have made the experiment 
station famous, 
logical First of all among them should be placed the developmient 
FiSraSon of t^e fundamental conception that filtration is not merely a 
physical process, but a biological phenomenon; that the 
oxidation of organic matter in filters is brought about by the 
action of living organisms, and that nitrification in them is 
due to certain specific bacteria. Thus early did the influence 
of Pasteur, Koch and Frankland make itself felt in san- 
itary science in Massachusetts. These ideas are now so 
familiar to us that one sometimes fails to realize that when 
this work was started they were revolutionary. 

In the course of the experiments, various side-lines w^ere 
followed, and some of these afterwards led to far-reaching 
results. For example, in order to show that the oxidation of 
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organic matter was not a physical action alone, and was not 
dependent upon the passage of sewage through fine material, 
filters of large roimd gravel stones were used, which showed 
that the nitrifying process took place in a coarse as well as a 
fine grained filter. This was a side-line, because the main 
experiments were showing that the intermittent filtration of 
sewage through sand was the best method adapted to Massa- 
chusetts conditions; but the idea was taken up by English 
sanitarians and studied with a view to practical use, because 
in England sand areas are not available for intermittent 
filtration. Thus in England the contact bed and the trick- 
ling filter, both of which employ coarse material, came into 
general use, and the English scientists have generously at- 
tributed the germinal idea to the experiments conducted at 
I^wrence. 

Or, to take a later example, we find that, in the year 191 1, 
ct^cperiments were made by Clark on the pmification of sewage 
by direct aeration with compressed air, the basic assimiption 
l^eing that growths associated with the sludge were, in this 
'^^y, brought in contact with the sewage. A short time 
^terward, Dr. Gilbert J. Fowler, of Manchester, England, 
"^^ted Lawrence, was impressed with the experiments, and 
^^^rried the idea home to his associates. Dr. Ardem and Mr. 
I-ocket, who developed the process along practical lines, and The 
Save to it the name of the activated sludge process. Clark siS^ 
*^aci been devising a plan for using compressed air in a tank P'^*"* 
Containing a series of slate shelves used as coUoiders, but to 
^e English experts belong the credit of seeing the practical 
^^se of sludge itself as a clarifying agent. 

Even the idea of the two-story tank, with its lower com- The Twa 
Psirtment used for the digestion of sludge, was conceived at ^^ ^ 
Lawrence before the introduction of the so-called Emsher 
Qr Imhoff tank, namely in 1899. Some interesting history 
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patent in Germany. Travis in England had devised what 
was called the hydrolytic tank, which was a tWo-story tank 
with the lower compartment almost, but not completely, 
protected from the flow of sewage through it. Imhoff 's two- 
story tank was an application of Travis's idea to the old 
Dortmund tank which had long been used in Germany. 
Travis contested the Imhoff patent in Germany, but the judge 
failed to sustain his claims, and in his decision intimated 
that the ideas of both Travis and Imhoff were antedated 
Sxperi- by the experimental work at Lawrence. In fact, ImhoS 
bUowed'up himself, in a paper read at the International Congress of 
Hygiene and Demography, attributed the idea of separate 
sludge digestion to Clark. It must be admitted, however, 
that a munber of these ideas which appear to have orif^- 
nated at the Lawence Experiment Station were not carried 
to the stage of practical usefulness by the Massachusetts 
engineers but by others. In this respect the State Board 
of Health has failed to live up to its reputation. 
Disposal of Very important, also, has been the experimental work in 
Pastes connection with the disposal of the local trade wastes of the 
state. Massachusetts is essentially a manufacturing com- 
munity. Little by little, large river valleys are being buflt 
up with factories. Problems of pollution are already pressing 
and are likely to become aggravated as time goes on, while, on 
the other hand, valuable substances are being wasted, to the 
loss of the mill owners. In some instances it has been foiimd 
that methods to prevent stream pollution could be coupled 
with methods of waste recovery, in such a way as not only 
to greatly reduce the cost, but even to make a profit to the 
mill owners. The underlying experiments made at Liawrence 
have not been spectacular, but have nevertheless been of far- 
reaching importance to the conmiimity. 

The laboratories for water and sewage anal)^ were main- 
tained at the Institute of Technology until 1896, when they 
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Tvere removed tx> the State House. Since then, over a Water 
lixiiidred thousand chemical and fifty-five thousand micro- Labora!^ 
scopical analyses of water have been made, this work being ^^ ^ 
necessary not only on accoimt of the legislative act of 1886, 
in regard £0 the protection of the purity of inland waters, but 
on accoimt of many other special acts and resolves of the 
legislature. This analytical work has been of great benefit 
to the cities and towns of the Commonwealth, as it main- 
tains a groimd-work of scientific facts, which not only pre- 
vents ill-advised action, but shows the necessity for various 
sanitary improvements. 

For many years, the burden of this analytical work has 
faDen on Mr. F. B. Forbes, the Assistant Chemist in imme- 
diate charge of this laboratory under Mr. Clark. Only a few 
know of his patient, careful, and systematic work, and the 
author takes pecuUar pleasure in here calling attention to Mr. 
Forbes and his work. 

Although in the early days, the methods of analysis used 
were radical departiu-es from ancient practices, of late years 
they have come to be regarded as conservative, and in some 
cases backward. This is naturally to be expected, because, 
for the sake of having long records for comparison through 
a series of years, not only the methods of analysis, but the 
modes of stating results have remained practically im- 
changed. This principle was followed advisedly, for it was 
believed to have distinct advantages to the people of the 
state who had become familiar with the Board's reports. 
Nevertheless, the analytical results are not now issued in the 
standard form generally used elsewhere in the country, the 
results of chemical analyses being stated in " parts per hun- 
dred thousand," whereas according to the Standard Method 
they should be expressed in " parts per million." For the 
same reason, many of the old chemical tests have been re- 
tained and fewer attempts made to utilize bacteriological 
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methods in water analy^s, than is now customary in other 
states. 
Bacurio- The reason for not extending the bacteriological work is 

**"*^ "' due, in part, to the expense which would be incurred in 
obtaining samples from distant points within the short time 
required in bacteriological work, but chiefly because of the 
recognized fact that accidents in sampling surface-waters, 
and errors of examination, are greater in bacteriolc^'oil 
than in chemical work. It is imdoubtedly true that i 
single bacteriological examination is, in general, less tnist- 
worthy than a chemical analysis. Little by little, how- 
ever, the bacteriological work has been increasing in rerant 
years. It ought to be still further increased. 

As a typical example of the character of the analytical 
work done in connection with the examination of water 
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supplies, the following analyses of the Cochituate water 
supply are given as they appeared in the annual report of 
1891. 

For many years the detailed results of anal3rses were given 
in this form, but since 1900 simunaries only have been pub- 
lished, 
lension Besides the experimental work at Lawrence and at the 
State House, mention should be made of the research woifc 
conducted at various places in the state in order to study 
certain problems under their local conditions. Water filtra- 
tion at Springfield and Ipswich; iron removal from water at 
Provincetown; sewage disposal at Andover, and the treat- 
ment of all sorts of trade wastes in many different dties are 
illustrations of this type of work. The operation of the water 
filtration plant of the dty of Lawrence has been studied at 
the experiment station for many years. Li fact, one objec- 
tion to the State House laboratory has always been the 
difficulty of solving some of the problems at long range, the 
transportation of samples always introducing an element of 
imcertainty into analytical results, even though the work 
has been skilfully conducted. With modifications in analyti- 
cal tnethod is likely to come also an additional amount of 
field work. 



CHAPTER XI 

LATER ENGINEERING WORK 

Although no works in recent years have compared in mag- 
nitude with the great imdertakings described in C3iapter IV, 
many important projects have been reported upon, and some 
of them have been executed by the engineering division of the 
Board. A brief rfeimi^ of these will be given. 

In the year 1895, the Board was required to consider and Sewerage cxf 
report plans for the collection and disposal of the sewage of peiSody 
the dty of Salem and the town of Peabody, imder the pro- 
visions of chapter 112 of the Resolves of that year. Plans 
for a general system of sewerage and sewage disposal were 
reported to the Legislature of 1897, providing for collecting 
the sewage, and also the great quantities of manufacturing 
wastes discharged from tanneries and allied industries in 
both Salem and Peabody, and discharging them into Salem 
Harbor at a point where they would not cause the pollution 
of neighboring shores. The works were subsequently con- 
structed, in general accordance with the plans recommended, 
and were completed, and their operation begim, in the latter 
part of the year 1906. 

Since 1875, ^^ attention of the Board has been directed Ncponset 
to the Neponset River, notably in 1886 and 1887-1891. By improvc- 
the provisions of chapter 83 of the Resolves of 1895, ^'^ State ™*"^ 
Board of Health was directed to investigate the sanitary con- 
dition of the river and the extensive meadows through whidh 
it flows in the towns of Walpole, Norwood, Sharon, Canton, 
MOton, and Hyde Park, and to report to the Legislature a 
plan for the improvement of the river and meadows. 

151 
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The Neponset River drains an area of about a hundred and 
seventy square miles in the southeastern part of Massachu- 
setts, and in the lower part of its course forms the southern 
boundary of the dty of Boston, finding an outlet into Dor- 
chester Bay in the southerly part of Boston Harbor. Hie 
river, at the time this resolve was passed, was being very 
badly polluted by sewage, and especially by foul drainage 
from niunerous manufacturing works of various kinds, pa^ 
ticularly paper mills, tanneries, and woolen mills. In the cen- 
tral portion of its coiu-se the polluted river meanders with a 
sluggish ciurent for many miles through extensive fens, 
known as the Fowl Meadows, which cover an area of four 
thousand acres or more, much of which is wet or partially 
inundated throughout the greater part of the year. 

The Board reported plans to the Legislature of 1897, both 
for relieving the river of pollution, and for draining the Fowl 
Meadows, but action upon this matter was delayed until 
1902, when a law looking to the prevention of the pollution 
of the river was enacted. This law was subsequently (jn 
1906) amended so as to provide a penalty for the pollution of 
the stream. Since the enactment of this law much of the 
sewage formerly discharged into the river has been diverted, 
or is being purified within the watershed, and at nearly all of 
the manufactiuing establishments, works have been con- 
structed which provide for the treatment of the manufactur- 
ing wastes. In spite of this fact, however, some pdlutioii 
still exists, as the treatment works are not in aU cases ade- 
quate. In some instances the matter has been placed in the 
hands of the Attorney-General, 
r^vinage In iQii, an act was passed to provide for the deepening 
and improvement of the river throughout the Fowl Meadows 
in order that efficient drainage might be provided for that 
objectionable area, which had evidently long exercised a de- 
terrent influence upon the growth of population over a very 
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wide r^on. The act directed the Board to expend a sum not 
exceeding a hundred and fifty thousand dollars in construct- 
ing the necessary drains, trenches, and ditches, and in dredg- 
ing and deepening the channel. An engineering force was 
organized, and the work was begun during the latter part of 
the year, and by the end of 191 5 had been nearly completed. 
Improvement is already visible in certain parts of the 
M^uiows, and in the condition of the river through them. 

Although this work was undertaken as a pubb'c health 
measure, the Meadows having been breeding places for mos- 
quitoes, it is likely to prove economically advantageous to 
tibe owners of the meadow land, and therefore to the cities 
and towns in which it lies. It may be regarded as l3ang in 
the field of conservation as well as sanitation, and it is per- 
haps a forerunner of still greater projects to follow elsewhere 
in the state. 

In 1896, the State Board of Health, sitting as a joint board in^nove- 
with the Board of Harbor and Land Conmiissioners, was re- ^^ 
quired to consider the question of improving Green Harbor h**^ 
in the town of Marshfield, where it was alleged that by the 
constructian of a dike reclaiming fifteen hundred acres of 
marsh land, at the edge of the sea, and by closing a former 
tidal estuary known as the Green Harbor River, the harbor 
suiqdied by this river had been damaged and its usefulness 
largely destroyed. 

The jomt board reported the results of its investigations to 
the Legislature of 1898, recommending that the dike be re- 
tained, and the harbor improved and maintained by dredg- 
ing. A second report was made in 1908. 

Under the provisions of chapter 65 of the Resolves of the Soath 
Legislature of 1899, ^^ State Board of Health was directed t^^eiml 
to consider the general subject of the discharge of sewage ■** Syrtcm 
into Boston Harbor, and the disposal of sewage for the metro- 
pcditan districts of the Commonwealth, and also to report a 
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plan for an outlet for a high level gravity or other type of 
sewer for the relief of the Charles River and Neponset River 
valleys. 

The Board, after investigation, recommended the dis- 
charge of the sewage of these river valleys — later known as 
the South Metropolitan Sewerage District — into the sea at 
two points north of Paddock's Island in the southerly part of 
Boston Harbor. The plan was adopted by the L^pblatuie, 
and the works which were constructed by the Metropditan 
Sewerage Commission were completed and first operated in 
Ldvantage the year 1904. These outlets are located at the bottom of 
e^^^t- the harbor where the water is thirty feet in depth at low tide, 
^ and the quantity of sewage discharged here at the present 

time amoimts to more than forty million gallons per day. 
These deep Nut Island outlets have proved so successful that 
the outlet of the North Metropolitan Sewer at Deer Island is 
being carried into deeper water. 

In the year 1903, the State Board of Health was directed 
to report upon the dumping of garbage and rubbish into the 
harbor and along the seacoast of Massachusetts Bay. The 
results of the investigation were reported to the L^islatuie 
in 1904, and more stringent regulations on harbor dimiping 
have since been adopted, 
iystic In the year 1904, the Legislature passed an act requiring 

j^e the State Board of Health to examine the Mystic River and 
^look Alewife Brook and their tributaries, and present a report of 
its investigations with recommendations for piuifying those 
waters and preventing further injury to the public health by 
reason of the imsanitary conditions existiog in the valleys of 
these streams. The Board found that Alewife Brook was 
badly polluted by sewage and manufacturing wastes, and 
that malaria was prevailing to an alarming extent in the re- 
gion about the Alewife Brook marshes, an extensive tract of 
low land lying partly in the cities of Cambridge and Somer* 
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viUe, and partly in the towns of Arlington and Belmont, and 
having an aggregate area of about a thousand acres. Por- 
tions of these marshes were foimd to be below the level of 
ordinary hi^ tide, and the Board recommended the construc- 
tion of a dam across the Mystic River at Craddock Bridge to 
m^mtain the Water at a constant level, about seven feet 
above low tide ; also the enlargement of the channels of the 
streams and construction of suitable drainage in the Alewife 
Brook marshes, to provide proper drainage and prevent the 
breeding of mosquitoes therein. The prevention of the pollu- 
ti<m of the streams was also recommended. The Legislature 
subsequently provided for the construction of works, in gen- 
eral accordance with the plans recommended, and a dam 
across the Mystic River has lately been completed, the work 
being done under the direction of the Metropolitan Park 
Commission. 

By the provisions of chapter 509 of the Acts of the year Water^ 
1906, the State Board of Health and the Water Board of the Ly^ 
City of Lynn were authorized and directed to investigate 
plans for enlarging and improving the water supply of that 
dty. The results of the investigation were reported to the 
L^islature of 1907. An act was passed authorizing the city 
to proceed with the works. Plans were made and approved 
by the Board, but delays occurred, and an extension of time 
was obtained. The city then submitted plans for the use of 
mechanical filters, but the Board advised against them on 
the ground that while this type of filtration would remove the 
color of the water, it would fail to do away with tastes and 
odors, would make the water harder or corrosive to metals, 
and that eiqperience had not shown that for a soft, colored 
water this mode of filtration could be depended upon to pro- 
duce a satis&urtory water supply. The case caused much dis- 
cussion as it apparently indicated a strong prejudice of the 
Board against the use of mechanical filtration, which involves 
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the use of a chemical coagulant, with the soft, colored waters 
of the state. Whether the decision of the Board in the Lynn 
case was wise is a question which is still open for debate; but 
as a result, the Lynn water still remains imfiltered. 
MemmaciL Mention has already been made of the increasing pollu- 
tion of the Merrimack River. By the provisions of chapter 
114 of the Resolves of 1908 the State Board of Health was 
directed to investigate its sanitary condition and rqx)rt 
thereon to the General Coiut. The results of this investiga- 
tion showed the need of better regulation of the condition of 
this river, which had hitherto been exempted from the gen- 
eral laws relative to the pollution of rivers in Massachusetts, 
and, in accordance with the recommendations of the Board, 
presented in its report to the Legislature of 1909, the Merri- 
mack River was included in the laws relating to the pre- 
vention of the pollution of streams. By the provisions of 
another law the Board is directed to report to the L^islature 
upon the improvement of the river whenever its coiiditkm 
becomes objectionable. 
Water By the provisions of chapter 54 of the Resolves of the year 

s^nL ^ 191 1 the State Board of Health was authorized and directed 
j^«iy» tQ consider and report on the matter of a water supply for 
Pcabody t^g cities of Salem and Beverly, and the town of Peabody, 
taken from the Ipswich River and its tributaries, or from any 
other som-ce or soiu*ces that the Board might find available. 
The resxilts of this investigation were presented to the Legi&* 
lature in 191 1 and 191 2. A joint Water Commissian for 
Salem and Beverly was created, and new works are now under 
construction. 

Other special studies made by the engineering division of 
the Board can be mentioned only by name. The list includes 
an investigation of the Pollution of Boston Harbor by tlie 
Sewage Discharged at Moon Island (1908), the Pollution of 
the Danvers River and its Tributaries (1913), Improvement 
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of the Shores of Dorchester Bay (1913)1 and the Condi- 
tion of Lake Cochituate with reference to its Purity as a 
Source of Water Supply (1912). Many of the most impor- 
tant reports are to be found among the letters of advice 
to cities and towns. 

The repeated references to legislative acts in recent years 
have been inserted in order to emphasize the extent to which 
the engineering work of the Board in recent years has been 
increased by special legislation. 

A study of the reports of the engineering division of the 
State Board of Health shows that the Board conducted work 
which was not always directly related to the suppression of 
disease or the control of epidemics. So far as the water re- 
sources of the state are concerned, it has acted as a conserv- 
ancy board, looking after the pollution of streams and the 
protection of riparian owners against tmsanitary conditions, 
looking after the water supplies, with respect to their use by 
different commimides, and acting as an advisory arbiter be- 
tween different interests. This work has been done with 
thoroughness, with economy, and with general satisfaction 
to the people. The credit for this is due to the engineering 
staff, to Hiram F. Mills, the engineer member of the Board, 
to Frederick P. Steams, the first Chief Engineer, and to 
X. H. Goodnoiigh, the present Chief Engineer. 

It must not be thou^t that this conservancy work is 
outside of the domain of public health or the well-recQgnized 
functions of a State Board of Health — far from it. Health 
is more than the absence of disease; comfort, convenience, 
and decency all make for health. Who would deny that the 
great Metropolitan Water Supply System of Boston or the 
Charles River Basin or the Metropolitan Sewer Systems were 
public health measiu*es? What the State Board did for 
Boston, in a large way, it is doing for all the cities and towns 
of the state in proportion to their size and needs. 
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In the same way the State Board of Health has acted as a 
conservancy board to protect the people against adxilterated 
food. Watered milk, oleomargarine, and ill-prepared canned 
goods do not necessarily spread disease, but they do im- 
pair the nourishment of the people and impose a fraud upon 
purchasers. In the broad sense this, too, is a public health 
measure and an important one. 



CHAPTER Xn 

COST AND ACHIEVEMENTS OF THE STATE 

BOARD OF HEALTH 

In the last seven chapters we have considered the work of 
the various divisions since 1895. It now remains to review, 
in a more general way, the achievements of the State Board 
of Health; to see what the work has cost and how it has 
{>aid. This will require the consideration of a few statistics. 

When the first census of the country was taken in 1790 the Popuiatioa 
population of the state was less than 400,000. The million sute^ 
'mark was reached in 1851, the two-million mark in 1888, the 
three-million mark in 1904, and the five-million mark will 
probably be reached about 1920. The growth in population 
is shown by Fig. 2. From this it will be seen that it is the 
urban population which has increased; villages have grown 
to large towns and these, in turn, to cities. The nimiber of 
]>eqple living in towns of less than ei^t thousand inhabitants • 
has increased but little in a himdred years. When the State 
Board of Health was established in 1869 the population was 
about 1^50,000; in 1886, when the Board was reorganized, 
it was 2,050,000; in 1914, when the State Department of 
Health replaced the Board, it was 3,600,000. In 1869, 750,- 
000 lived in cities and towns of more than ei^t thousand in- 
habitants; in 1914, there were nearly 3,000,000. In 1869, 
Boston had a population of about 250,000; in 191 5, it was 
nearly 750,000. 

The ccmiposition of the population has greatly changed in 
forty years. In 1870, seventy-five per cent of the population 
were native bom and fifty-seven per cent of native parentage ; 
in 1 910, sixty-eight per cent were native bom and only thiitv- 

X50 




I 



I 



1^ 

In 

I 



I 



i 



I 



^ 



I 



z6o 



COST AND ACHIEVEMENTS i6i 

three per cent of native parentage. The cause of this change 
was, of a>urse, the alien inunigration. Hie r^id growth 
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*'i'i concentration into cities show the need for increased 

**^vity in the control of the public health. 

Inuring the first calendar year of the Board, 1870, the total Am»op 
**I*cnses were only two thousand, two hundred and eighty- 
^^t dollars, and until 1887, they hardly ever exceeded five 
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thousand dollars per year. This was equivalent to about two 
dollars per year for each thousand of the state's population. 
In 1875, there was a special expense of eighty-four hundred 
dollars for the study of stream pollution, and another spedal 
expense in 1885 on account of sewerage investigations, but 
these were the exceptions, not the rule. 

In 1887, however, the work broadened and continued to 
increase steadily iintil, in 1914, the appropriation was two 
hundred and nine thousand dollars, or fifty-ei^t dollars per 
year for each thousand of the population, that is a little less 
acreasing than six cents per year for each person. The first increase, in 
iSra iSS?! ^^'^^ occasioned by the water supply and sewerage iQ* 
vestigation and the greater attention given to food and drugs—. 
In 1902, further studies of sewer outiets were inaugurated,^ 
and then came work on the Neponset River; in 1905, th^ 
antitoxin work was begun, and in 1907, the work of th^ 
State Inspectors of Health. These increases were all naturals 
ones, reflecting the application of modem ideas to the prob^ 
lem of public health in Massachusetts. Fig. 3 shows th»^— 
increase in the expenditures of the Board from year to 
The special expenses for the investigations of the Metr^^l 
tan Sewerage, in 1888, and the Metropolitan Water 
in 1894, are conspicuous, but not large when compared wit3v 
the later ones. In what may be called the conservancy fuQC- 
tions of the Board, that is, the protection of the food suppty 
and the purity of inland waters, the appropriations have 
just about kept pace with the increase in population, that is, 
the per capita appropriations have remained very nearly 
constant. 

The appropriations for 1913, the last full year of the State 
Board of Health, were subdivided as shown in the table on 
the next page. 

The ratios between total deaths and population computed 
annually, known as general death-rates, or crude death-rateSi 
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are commonly taken as an index of the hygienic or sanitary Crude 
conditions of a community, but by no means do they tdl ^^^ 
the whole story; they merely indicate general tendencies. ^^^'^^ 
Judged by this standard, it is evident from Fig. 4 that since 
the early nineties there has been a decrease in the death-rate 

Cents 
Item Amount per Capita 

General Ezpenaes $26,500 I0.76 

Water Siq^y and Sewerage 55>ooo x.57 

Purity of Inland Waters $36,000 

Sewer Outlets and Neponset River . . 16,000 

Supervision of Water Companies . . . 1,000 

Merrimack River 1,000 

Aberjona River. 1,000 

Food and Drugs 29,500 084 

Inspection of Food and Drugs i7»5oo 

Slau^tering and Meat Inspection . . 5»ooo 

Cold Storage of Food 7»ooo 

Antitoxin and Vaccine 21,000 .60 

Inspecton of Health 38,800 i.ii 

Investigation of Diseases 10,500 .28 

Anterior Poliomyelitis 10,000.00 

Ophthalmia Neonatorum 500.00 

Extermination of Mosquitoes 855 .03 

Printing Annual Report Sfloo .14 

Babnce from XQia 1,5x4 jo6 

$188,669 $5.38 

oE the State. Naturally there have been fluctuations due to 
various causes, such as changes in the population, changes in 
tbe birth-rate, and the occurrence of outbreaks of particular 
^feeases, but on the whole the improvement in the health 
conditions has been marked. The decreasing death-rate may 
be attributed very largely to the development of the science 
of biology with its germ theory of disease, its aseptic siu:gery, 
its antitoxins and vaccines, and its influence on sanitary 
chemistry and sanitary engineering. Under the stimulus of 
the State Board of Health the new principles were put into 
practice. The experts of the Board made scientific discov- 
eries, conceived plans, advised and educated, and in many 
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ways secured sanitary reforms and improved the adnunis- 
tration of public health. 

It will not be surprismg if , in the future, the general death- 
rate of the state increases somewhat. This need not neces- 
sarily cause alarm. The present birth-rate is relatively low; 
a sudden increase in the number of births would increase the 
niunber of deaths of children; and, as may be seen from 
Fig. 4, there are natural correspondences between the birth- 
rate and the general death-rate, which are especially notice- 
able in a commimity where the middle-age groups are kept 
up by immigration. 

A better comparison is that of the specific death-rates for 
different age periods. This was emphasized by Lemuel Shat- 
tuck in his report of 1850, and by Dr. Abbott in his paper 
reprinted on a later page. Even better than these com- 
parisons are the records for the commimicable diseases, three 
of which may be taken as illustrations: typhoid fever, diph- 
theria, and tuberculosis. (See Figs. 5, 6 and 7.) 

The typhoid fever death-rate in Massachusetts has been Typhoid 
decreasing ever since the civil war, for which there have been red^d 
many reasons. Without question, one of the principal rea- 
sons was the improvement in the sanitary quality of the public 
water supplies. At the time when the State Board of Health 
was organized the annual death-rates for this disease in some 
of the cities were well above one himdred per hundred thou- 
sand of population, and the average rate for the state was 
about ninety. By the time that the department of engineer- 
ing was established, in 1886, the average rate had dropped to 
half of this figure. Since then the decrease has continued 
steadily until, in 1914, it had fallen to 7.3 per one hundred 
thousand. Had the rate which prevailed in 1886 held in 1914, 
there would have been 162,000 deaths from typhoid fever 
in the state during the year, instead of 26,000. This is an 
idle q)eculation, althou^ not without interest The differ- 
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Oiphtheria 
'educed 



ence of i36yOc» lives cannot, of course, be credited to the 
State Board of Health alone, for the rate would probabfy 
have decreased to a considerable extent, even if the Board 
had never existed — how much, no one can say. But there 
is every reason to believe that the State Board of Health 
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Fio. 5. T>plMid Fever Death-cate. 

was a great dynamic force in helping to drive typhoid fev^ 
from the state. 

In the case of diphtheria the effect of preventive measur^ 
is more definite. Prior to the introduction of antitoxbii HaS^ 
disease swept over the state as a series of waves, which ttr 
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curred at intervals of five or six years. Fig. 6 shows that 
since 1895 ^^^ ^^^ ^^ ^^^^ ^^ ^^ wave has been lower 
than the preceding, and each crest followed by a constantly 
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lowering trough. A diphtheria wave was due about 19069 
out failed to occur, although the rate increased ^^fjtstiy that 
year and the next. Similarly, another wave waa due aboiit 

^913, but this also failed to materialize. Hie Uriv 

tberia rate since the organization of the Bond 
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Tubcrcu- 

losb 

reduced 



and ninety-six per hundred thousand in 1876. The contrast 
between this figure and the lowest rate, fourteen per hundred 
thousand, in 191 2, is most striking and gratifying. 

Consiunption, or tuberculosis of the lungs, has been 
steadily decreasing for many years. The high death-rate of 
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Fza 7. Tuberculosis Death-nte. 

three hundred and fifty-three per himdred thousand in 1873 
has gradually fallen imtil, in 1914, the rate was only a hunr 
dred and fomleen per hundred thousand. This also is a 
matter for great encouragement. If tuberculosis has been le- 
duced two-thirds in less than fifty years, may we not hope 
that in another fifty years it will almost have dissqipeared ? 



It is quite likely that the reductions in the Massachusetts 
death-rates would have been even greater than those shown 
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i{ there had been no immigration of foreign population dxiring 

the last two or three decades. Many of the new comers to 

this country have been accustomed to living under imsanitary 

conditions, and it is only by repeated efforts, both educa- 

^cnal and punitive, that satisfactory hygienic conditions can 

be maintained throughout the state. Increasing density of 

the population intensifies the need of greater co-operative 

'w^ork. Thus the problem is seen to be a continuing one. 

Much money has been spent to reduce the death-rate; 
*=tiore money must be spent to keep it down — no relaxation 
tix sanitation can be permitted. Appropriations for real, 
^flective public health work are not given grudgingly, be- 
^^ause it has been learned by experience that such work pays. 

The work of the State Board of Health cannot be reckoned Life Saviog 
5xx death-rates alone. To balance the results of life-saving ^^y ^ork 
^^ainst the cost of life-saving is one way of looking at the ^J^^^ 
I^iroblem and often a very useful way. It enables one, some- nient 
^^iines, to adjust appropriations so that the largest possible 
timber of lives may be saved for a given expenditiire. In 
^*y commimity there is much sickness which never leads to 
^cath ; there are many minor ailments which incapacitate for 
"^^ork, and lead to suffering and misery, brought on by im- 
^^anitary conditions in dwellings and workshops, on the cars 
^xid in the streets, by poor and insufficient food. We have no 
^'^diable statistics by which to estimate these conditions, but 
need them sadly. The State Board of Health has not 
unmindful of this phase of the subject; an excellent 
l:>^;iiming looking towards improved factory sanitation was 
Daawie, but the work grew so rapidly that it was transferred 
^^> another department of the state. It is, however, public 
^^ih work. 

Fresh air, sunlight, and cheerful surroimdings are likewise 

^^ecessary for human comfort and health. If these existed in 

I abundance, some of the other sanitary measures, now neces- 
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sary, might be curtailed. In providing for such matters, the 
work of the health department naturally comes into contact 
with that of park departments and building departments, 
and the regulation of plumbing, and the like. In all these 
things we find that the State Board of Health maintained a 
lively interest. In short, a study of the history from 1869 ^ 
1914 shows a marvelous breadth of view. It has been truly 
a state board of health — not a state bureau of disease. 
imioiis The Metropolitan Water Supply cost forty million dollars, 

^^i^^ring the North Metropolitan Sewerage Works six million, the 
^^^^ South Metropolitan Sewerage Works seven and a half mil- 
lion, the Charles River Basin four million ; the improvements 
of the Neponset River and other streams nearly half a mil- 
lion. A total of sixty million dollars has been spent by the 
state imder the general advice of the Board; many more 
millions have been spent by the cities and towns under its 
advice, and himdreds of thousands of citizens have received 
the benefit. The Board has proved a guiding, constructive 
force in engineering works which have greatly altered and 
improved the sanitary conditions of the state. The weak 
was wisely planned and well executed, exemplifying a Idfjx 
order of statesmanship, 
uifiiment The reader is now asked to look back at Lemuel Shattuick's 
ideal for a state health organization, and compare it with the 
actual achievements of the State Board of Health. In mak- 
ing this comparison, one is amazed, first, at the far-si{^ted- 
ness of Shattuck, and, second, at the way in which his ideal 
slowly fulfilled itself; there is hardly one of his fifty recom- 
mendations which has not in one way or another been carried 
out in Massachusetts, and there is hardly a public health 
measure put into practice which was not anticipated by Shat- 
tuck, save only those relating to bacteriology — a adcnoe 
then unborn. 



an Ideal 



CHAPTER Xm 



PERSONALIA 



In a retrospect of the labors of the Massachusetts State 
Board of Health, nothing is more striking than the fact that 
the great accomplishments were due to the influence of par- 
ticular individuals, who from time to time were dominant 
forces in their fields of work. Nowhere do we find better illus- 
tration of the general principle that history is, after all, an 
integration of biographies, with certain names standing out 
prominently and t3^ifying certain ideas and events. 

To i^predate the work and influence of the State Board of influence of 
Health we should know something more of its men than the aetts 
few facts brought to view in the chapters which have gone s^"*'^^ 
before. We need to discern that the leaders were indeed men 
of vision, men of education and high scientific attainment, 
men possessing statesmanlike qualities, men reflecting all 
that is best in the New England character — men of Harvard 
College, of the Harvard Medical School, men of the Massa- 
chusetts Institute of Technology. We need to observe that 
the work of these men was not confined to the State Board of 
Health; many of them had other interests; many of them 
left Massachusetts to carry on their work elsewhere in the 
nation. In these graduates the state may justly take pride, 
realizing that in sanitation, as in all things intellectual, 
Massachusetts has contributed much to the nation's de- 
velopment. 

It has been the good fortune of the writer to know peraour 
ally, and in many cases intimately, those who have taken 
part in the work of the State Board of Health mice the " ei^t- 
ieSy" and eq)ecially the engineers, chemists, and hinlnghih ' 

X7I 



gitators 
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Through the kindness of many friends he has been able to 
accumulate a series of biographical sketches, which, it is 
hoped, will inspire students of sanitation to emidate their 
achievements. A few of these, representing the earlier 
period, are given in this chapter; the others will be found 
in the second volume, 
hcwuiy First in the roll of honor should be placed Lemuel Shat- 
tuck, the man ahead of his time, the careful student who, 
from his studies of statistics, acquired a logical imagination 
which enabled him to outline the scope of a state department 
of health in such a way that it has hardly yet been exceeded. 

When, after a lapse of nearly twenty years, the State Board 
of Health was established. Dr. Henry I. Bowditch became 
its first chairman. It is not to be supposed that diuing 
these twenty years no one else was interested in the subject. 
Shattuck's ideas did not taJ^e root at once, for in his time 
there were other and larger issues before the public; amo^g 
them the great issue of slavery. The war produced sanitary 
problems of great magnitude, and at its close the methods 
f oimd necessary in war were seen to be desirable also in times 
of peace. Many of the physicians of the state, members of 
the Massachusetts Medical Society, men prominent in local 
health matters, and women also, were instnunental in ob- 
taining the passage of the act which created the State Boaid 
of Health. Their names cannot be given, but it should not be 
forgotten that there was a body of medical men in the state 
who co-operated loyally with the officials, and without whose 
support the movement would have failed. 

Among these, the name of Dr. Edward Jarvis stands out 
conspicuously. Like Shattuck he was a statistician by in- 
stinct, and did much to support the idea of state medicine. 
He left many writings on vital statistics, and these, together 
with his collected books and reports on the subject, are de- 
posited as a special collection in the Boston Public Library. 
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The Members of the Board 

The following is a list of the members of the State Board of Members 
lealth in order of their appointment. Boaid 



Statu Boasd of Health 
June 30, 1869 — June 30, 1879 



Name 



City or Town Occupatioo 



1869 
1869 
1869 
1869 
1869 
1869 
1869 
1872 

1874 
1874 
X874 
i5B74 



Henry I. Bowditch, 
George Derby, 
P. Emory Aidrich, 
William C. Chapin, 
Warren Sawyer, 
Richard Frothingfaam, 
R. T. Davis, 
G. V. Fox, 
J. C. Hoadley, 
Thomas B. Newhall, 
David L. Webster, 
D. F. Folaom, 



Boston, 

Boston, 

Worcester, 

Lawrence, 

Boston, 

Charlestown, 

Fall River, 

Lowell, 

Lawrence, 

Lynn, 

Boston, 

Boston, 



Physician, 

Physician, 

Lawyer, 

Manufacturer, 

Business, 

Historian, 

Physician, 

Lawyer, 

Civil Engineer, 

Business, 

Manufacturer, 

Phyadan, 



Service 
in 

YCUB 

10 

S 

4 

3 

S 
II 

10 

2 

S 
6 

6 
S 



Service 
Ended 



1879 

1874* 
1872 

187Z 
1873 
1879 
1879 
1873 
1879 
1879 
1879 
1879 



State Boakd of Health, Lunacy and Chasity 
Committee on Health 

July 1, 1879 — May 26, 1886 



X879 


Henry I. Bowditch, 


Boston, 


Physidan, 


I 


1879 


1879 


R. T. Davis, 


FaU River, 


Physician, 


4 


1883 


1879 


J. C. Hoadley, 


Lawrence, 


Civil Engineer, 


3 


1882 


1880 


Alfred Hosmer, 


Watertown, 


Physician, 


2 


1882 


1880 


Tltomas Talbot, 


Billerica, 


Lawyer, 


4 


1884 


x88o 


George P. Carter, 


Cambridge, 


Business, 


3 


1883 


X882 


Henry P. Waloott, 


Cambridge, 


Physician, 


X 


1883 


1882 


John Fallon, 


Lawrence, 


Business, 


4 


x886 


1882 


Edgar E. Dean, 


Brockton, 


Physician, 


2 


X884 


X883 


Charles E. Donnelly, 


Boston, 


Lawyer, 


3 


1886 


X883 


Reuben Noble, 


Westfield, 


Business, 


2 


x88s 


X884 


Samuel A. Green, 


Boston, 


Physician, 


2 


1886 


X884 


Edward mtchoock. 


Amherst, 




2 


1886 






^ Died in offieeu 
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Statu Boakd of Health 
Biay 36, 1886 — July x, 1914 



Name 



1886 
1886 
1886 
1886 
1886 
1886 
1886 
1887 
1889 
1890 
1891 

1893 
1893 
1893 

1902 
1907 
191 1 
1911 
191 1 

1913 



Heniy P. Walcott, 

Hiram F. MiUs, 

Julius H. Appleton, 

Frank W. Draper, 

Thornton K. Lothrop, Beverly, Lawyer, 



aty or Town Oocm»tion 

Cambridge, Physidan, 

Lawrence, Civil Engineer, 

Springfield, Manufacturer, 

Boston, Physician, 



^^ngth 



m 
Yem 

28 
28 

4 
IS 



Elisha M. Jones, 
James White, 
Theodore C. Bates, 
Joseph W. Hastings, 
John M. Raymond, 
Gen. Morris Shaff, 
James W. Hull, 
Gerard C. Tobey, 
Charles H. Porter, 
Julian A. Mead, 
John W. Bartol, 
Robert W. Lovett, 
Qement F. Coogan, 
Joseph A. Plouff, 
C. E. McGilUcuddy, 
Milton J. Rosenau, 



Taunton, Physician, 
WiUiamstown, Business, 
No. Brookfield, Manufacturer, 



Warren, 

Salem, 

Pittsfield, 

Pittsfield, 

Wareham, 

Quinc>', 



Physician, 

Lawyer, 

Soldier, 

Insurance, 

Lawyer, 

Insurance, 



Watertown, Physician, 



Boston, 

Boston, 

Pittsfield, 

Ware, 

Worcester, 

Brookline, 



Physician, 

Physician, 

Business, 

Lawyer, 

Lawyer, 

Hygienist, 



2 

9 

9 

8 

xo 

5 
8 

3 
3 

3 

2 



X914 
19x4 
X890 
X901 

1893 

1887 
x888 
X894 
X892 
X892 
X9X1 
X9Z1 
X9XZ 
1914 
X907 
1914 

19x4 
X914 

X9X4 

X914 



Statb Department of Health 
July 1, 1914 — 

Commissioner 

1914 Allan J. McLaughlin, U.S. Public 

Health Service, Physician, 

Council 
1914 William T. Sedgwick, Boston, 
1914 George C. Whipple, Cambridge, 
1914 Milton J. Rosenau, Brookline, 
1914 William J. Gallivan, Boston, 
19 14 David L. Edsall, Boston, 

1914 Joseph E. Lamoureux, Lowell, 
1914 John T. Wheelwright, Boston, 



Biologist, t 
Sanitary Engineer, f 

Hygienist, 19x4 

Physician, f 

Physician, f 

Physician, f 

Lawyer, f 



t Present incumbent. 



PERSONALIA 175 

Of the forty-two men who served on the Board between 
1869 and 1914, sixteen were physicians, thirteen business men 
or manufacturers, nine lawyers, two dvil engineers, one 
historian, and one a soldier. 

Dr. Henry P. Walcott had the longest term of service as a Terms of 
board member, twenty-nine years in all, being a member of ^ 
the Board of Health, Lunacy, and Charity in 1882-1883, 
and a member of the State Board of Health from the time of 
its reorganization, in 1886, to its end, in 1914. The service 
of Hiram Mills was nearly as long, twenty-eight jrears, 1886- 
1914. Next in order was Dr. Frank W. Draper, who served 
for fifteen years, from 1886 to 1901 ; Dr. Henry I. Bowditch, 
eleven years, 1869-1879; Dr. R. T. Davis, ten years, 1869- 
1879, and Richard Frothingham, 1869-1879. Of the others 
fourteen served for five or more years, and twenty-two for 
less than five years. 

It may be fairly said that in addition to personal quali- 
fications, variety of occupation and long tenure of office 
contributed much to the breadth and stability of the Massa- 
chusetts State Board of Health. 

During its forty years of existence the Massachusetts State The Chair- 
Board of Health has practically had but two chairmen. Dr. 
Henry I. Bowditch and Dr. Henry P. Walcott. Dr. Bow- 
ditch served from the beginning imtil the Board was merged 
in the Board of Health, Limacy, and Charity, a period of ten 
years, while Dr. Walcott served throughout the entire period 
of the reconstituted board, from 1886 to 1914, twenty-eight 
years. 

Between 1879 ^^^ 1886, the Board of Health, Limacy, and 
Charity had for its chairmen Moses Kimball, 1879, Thomas 
Talbot, 1880-1883, and Charles E. Donnelly, 1883-1885. 
The chairmen of the Committee on Health were Dr. Henry 
I. Bowditch, 1879, Dr. Alfred Hosmer, 1880-1881, Dr. 
Henry P. Walcott, 1882-1883, and Dr. Samuel A. Green, 



men 
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1884-1885. It will be noticed that, even during this period, 
Dr. Bowditch and Dr. Walcott were chairmen of the Com- 
mittee on Health for nearly half of the time. 

So much is told elsewhere in this history about these two 
men and their influence upon the public health movement in 
Massachusetts and the United States that little need be said 
at this point except to call attention to their work as chair- 
men. They were both able administrators; both inspired 
their fellow members; both knew how to manage men; 
both were able to choose between the best and the mediocre; 
he both were lovers of science. But in many ways they were 

ad^SJ*^ different: Dr. Bowditch was a reformer, Dr. Walcott was 
tatcsman ^ statesman; Dr. Bowditch knew how to blaze the trail, 
Dr. Walcott knew how to build the permanent highway. 

It takes little money to blaze a trail; it takes a great deal 
to construct and maintain a permanent highway. The ap- 
propriations in the early days were small; " State medicine " 
then did not have popular support, for its scientific foiinda- 
tion had not been laid. It was during the '^ interregntim " 
that the germ theory of disease became definitely settled, and 
when Dr. Walcott took the helm in 1886, the flood tide was 
setting in. He showed himself to be so able a pilot that the 
Legislature did not hesitate to provide ample appropriations* 
The state oj£cials trusted him, for they realized that the 
money would be well spent; and they trusted the advice of 
the Board, because they realized that it was supported by 
the scientific knowledge of able experts. During the years 
from 1886 to 1914, Dr. Walcott and his Board spent over two 
million dollars of the state's money for purposes of public 
health through the appropriations for the State Board of 
Health, and made recommendations which resulted in the 
expenditure of sixty million dollars for the Metropolitan 
Water Supply, Metropolitan Sewerage, and other public 
improvements. 
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Dr. Bowditch was a vigorous writer whose various letters 
are full of inspiration; Dr. Walcott wrote little over his own 
signature, but he also was a forceful writer. The general re- 
ports of the Board were written by him, and so also was much 
of the report of the Massachusetts Drainage Commission. 
The literary style of the two men was noticeably and charac- 
teristically different: Dr. Bowditch addressed the general 
public; Dr. Walcott wrote to legislators, to scientists, and 
men in authority. The one was picturesque; the other was 
diplomatic — both were eminently sincere — and the State 
of Massachusetts owes much to them, though most to Dr. 
Henry P. Walcott, whose name will go down in history as 
the great sanitary statesman of Massachusetts. 

The position of Secretary of the State Board of Health has The 
alwajrs been one of importance and influence, for the Secre- 
tary was the executive oj£cer. Better than anyone else he 
knew all of the various activities in the field — in fact, in the 
early days a large part of the work was conducted by him. 

The state has been fortunate in its Secretaries. First, was 
Dr. George Derby, Boston physician, civil war veteran. Har- 
vard professor, forceful and earnest, who served from 1869 
imtil his death in 1874. Then came Dr. Charles F. Folsom, 
a phyadan of fine intellect and broad sympathies, popular 
among the medical fraternity, experienced in the institu- 
tional treatment of disease, and with a wholesome appreci- 
ation of the relation of the engineer and the chemist to public 
health interests. He himself made investigations of sewage 
di^)osal in Europe, and wrote important reports on engi- 
neering matters. Dr. Folsom served as Secretary until the 
reorganization in 1879 — indeed, he remained as Secretary 
and executive oj£cer of the Department of Health under the 
Board of Health, Lunacy, and Charity imtil 1880. 

During the ^' interregnum," the executive woriL passed 
from the hands of the Secretary to the Health Officer, a po- 
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sition created after Dr. Folsom's departure, and first held by 
Dr. Henry P. Walcott. It is said that Dr. Walcott's selec- 
tion was due largely to Dr. Folsom, a fact which shows that 
the Secretary was a good judge of men. After serving as 
Health Officer for about a year and a half Dr. Walcott was 
made a member of the Board and Chairman of the Depart- 
ment of Health, and Dr. Samuel W. Abbott became Health 
Officer in his place, a position which he held until 1886 when 
he was made Secretary of the rehabilitated State Board of 
Health. 

Dr. Abbott's incumbency brings us down to modem times, 
for he served the state imtil his death in 1905. Like several 
of his predecessors, he also obtained early experience in the 
dvil war, and like Shattuck and Jarvis, he was a bom statis- 
tician and a lover of order in administrative matters. He ms 
an ideal secretary, and for a generation kept the wheels of the 
machinery of the State Board of Health moving smoothly 
and swiftly. 

Dr. Charles Harrington came to the secretaryship in 1905, 
after long service as analyst; he was especially interested in 
the milk problem, and vigorously pursued those who offended 
against the law of selling milk below standard. When the 
standard was lowered slightly, he was even more relentless 
in his efforts. After four years of aggressive service, termi- 
nated by his death, he was succeeded by Dr. Mark W. Richr 
ardson, a Boston physician, skilled in hygiene, who remained 
the Secretary of the Board imtil the present State Depart- 
ment of Health was estabUshed in 1914. 
The Throughout the history of the Board, the Secretary's ofBce 

Secretary was the centre of activity ; all of the reports and official comr 
munications were sent out by that officer; and the records 
and accounts were in his charge. Towards the end, this work 
became so great that an Assistant to the Secretary was pro- 
vided, and Dr. William C. Hanson served in this position 
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from 1907 to 19141 when he was made Acting Commissioner 
of Health; mider Dr. Richardson^ Dr. Hanson had charge 
of a large part of the routine work of the office. The conges- 
tion of work in the Secretary's office was one of the reasons 
which finally led to a change of organization, and brought 
in a Commissioner of Health and a number of separate 
departments. 

In the early days of the State Board of Health, many prom- The 
inent engineers, some of them of national fame, were em- *^°^^*°*" 
ployed for special services. Thus we find the names of James 
P. Eirkwood, Eliot C. Clarke, George £. Waring, Phineas 
Ban, J. C. Hoadley, Edward S. Philbrook, E. S. Chesborough, 
A^honse Ftdey, William Wheeler, and others. J. C. Hoad- 
ky was the first engineer member of the Board, serving from 
1873 to 1879. 

It was the coming of Hiram F. Mills, in 1886, which inten- 
sified the engineering work and devel(q>ed it upon the high 
plane where it has since stood. For more than a quarter of a 
century Mr. Mills was the guiding engineer of the State 
Board of Health. Others held the titles of Chief Engineer 
and Consulting Engineer, but his hand was always at the 
hehn. When his appointment was made, the time was ripe 
for undertaking great engineering works in several directions, 
and it was fortunate for the state that the Board was guided 
by a man of large ideas, of sturdy integrity, and of pains- 
taking devotion to details. Modest to a fault, exclusive, sel- 
dom seen among his fellow engineers in social meetings, he 
towered aloof, but his work told of the man, and in 1909, he 
received the high reward of being elected an Honorary Mem- 
ber of the American Society of Civil Engineers. The State 
of Massachusetts owes much to Hiram F. Mills. 

Frederick P. Steams was the first Engineer to the Board. 
He was appointed in 1886, after the Legislature had charged 
the State Board of Health with the care of the inland waters. 
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He was well equipped for the task, as he had already been 
connected with the Boston Main Drainage Works and with 
studies for an additional supply of water for Boston. 
•he great The work of his department increased with great rapidity, 
ir^Steams ^^^ ^^om Small beginnings his oj£ce became the seat of the 
most important activities of the Board. This work is de- 
scribed elsewhere, but in our admiration for the great Metro- 
politan Works which he designed, we should not forget the 
engineer himself. Mr. Steams left the State Board of Health 
to become the Qiief Engineer of the Metropolitan Water 
Board, in order that he might build what he had already con- 
ceived, and he still serves as Consulting Engineer to advise 
as to the operation of the work whose construction he had 
planned and executed. Seldom does an engineer have as 
good an opportimity as he has had to spend his life in dose 
relation to his own monimiental work. 

Almost from the very beginning X. H. Goodnough was 
associated with the work of Mr. Steams. In 1895, ^^ suc- 
ceeded him as Chief Engineer, serving until 1914, when he 
became Director of the Division of Sanitary Engineering in 
the new State Department of Health, retaining his title of 
Chief Engineer. To a marked degree Mr. Goodnough has 
upheld the standards and conservative traditions of his 
former chiefs, Hiram F. Mills and Frederick P. Steams. 
One of the most notable works carried out under Mr. 
Goodnough's directions is that of the improvement of the 
Neponset meadows. 

During the last generation a very large niunber of assistant 
engineers have been employed by the State Board of Health. 
Some of these acquired reputation in the service; many have 
acquired reputation later. The engineering department has 
proved a training school, a place in which many graduates 
from the Massachusetts Institute of Technology and Har- 
vard University "won their spurs." Space permits giving the 
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names of only those who served for a considerable time or did Aasbtant 
unusually important work. Arthur T. SaSord and William S. **" 
Johnson were the principal assistants next to Mr. Good- 
nough at two important periods, and R. M. Whittet and 
Edward Wright, still employed in the department, should 
also receive special commendation. 

Assistant Enginxbss 

Name _ Date of Lnicth of Scrvkt 



Arthur T. Saffoid 1887 5 

W. W. Locke 1892 2.5 

Albert F. Nqyes 1893 i-S 

Morris Knowks 1893 2 

J. N. Feiguaon 1894 i 

Wallftce C. Brackett 1895 9.5 

Theodore Horton 1895 i 

W21iam S. Johnson 1895 12 

E.H. Laws 1895 1.5 

Charles Gifanan Hyde 1896 4.5 

R. R. Bnulbury 1898 1.5 

F. S. Bailey 1898 S 

R. Wmthrop Pratt 1898 4 

W. L. Butcher 1900 8 

Paul Hansen 1902 i 

R. M. Whittet 1902 % 

H.E. Mead 1903 3 

C. SaviUe 1904 5 

Edward Wright 1906 % 

H. R. CrcAurst 1907 7 

H. R. HaU 1908 4 

M. M. Manning 1910 2.5 

H.E. Holmes 1911 t 

A. D. Weston 1912 t 

E.H. Williams 1912 % 

£. H. Gage 1912 3 

F. H. Kingsbury 1912 t 

G. W. Bakeman 1914 1.5 

X Emplogred at the pccaent time. 

In the early days, the State Board of Health drew freely The 
upon the services of professors in Harvard College, the Har- ^"""^y^ 
yard Medical School, and the Institute of Technology. 

Amcfng the names mentioned we find those of Frank H. 
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Storer , the associate of President Eliot when he was at the In- 
stitute of Technology; Henry B. Hill, of Harvard; William 
Ripley Nichols, Arthur H. Nichols, James F. Babcock, Ellen 
H. Richards, Edward S. Wood, S. P. Sharpies, and others. 
Their work was directed to special problems. 

Then came the regularly employed analysts. Dr. Edward 
S. Wood, Dr. Bennett F. Davenport, Dr. C. A. Goessmann, 
and Charles Harrington; and finally should be noted the 
organization of the analytical work in connection with the in- 
spection of food and drugs imder Dr. Charles P. Worcester 
and his successors, Albert E. Leach and Hermann C.Lythgoe. 
The work of the analysts was never as spectacular as that 
of the engineering department, but nevertheless it was faith- 
ful, and in some cases brilliant. Dr. Leach, in particular, de- 
serves credit for his scientific improvement of methods of 
analysis, and both he and Dr. Worcester are deserving of 
grateful recognition for arduous services heroically performed 
under bodily infirmities, 
rhe Among the chemists and biologists who have been chiefly 

ind concerned with the study of water and sewage, the names 

Biologists jjj2^|. deserve special mention are those of William Ripley 
Nichols, Ellen H. Richards, Thomas M. Drown, ^^^lliam T. 
Sedgwick, Allen Hazen, George W. Fuller, and Harry W. 
Clark. 

Professor Nicholas work was done during the early days, 
and he was ably assisted by Mrs. Richards. It was Dr. 
Drown, who, working m co-operation with Frederick P. 
Steams, placed the science of water analysis on its pres^it 
high plane, and estabUshed rules for the interpretation of 
analyses which in the main have stood the test of time. As 
Mrs. Richards had worked with Professor Nichols, so she also 
worked with Dr. Drown. To Mr. Hazen is due much of the 
credit for the work of the Lawrence Experiment Station, for 
he was in charge during its formative period, and set a pace 
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which succeeding directors have tried hard to five up to. Aadbunt 
Mr. Hazen was succeeded by Mr. Fuller, who entered the ^^^**°**** 
work as a bacteriologist, and he in turn was succeeded by Mr. 
Clark, who for the past twenty years has been in charge of 

Assistant CmnmsTS 

AppRndnuite 
Name Dtte of Leogtn of Service 

EmploymcBt m Yean 

H. A. Richardacm 1887 12 

H. Martin 1887 1.5 

I. F. Hyams (Miss) 1887 10 

E. H. Farrington 1887 aj 

Josqph W. Ellms 1891 a 

L. K. Russell 1888 4 

C. H. Tuttle 1890 2 

A. H. GiU 1887 a 

L. Miner (Miss) 1892 J 

F. B. Forbes 1893 7 

£. H. Laws 189s a 

E. F. Badger 1896 4 

A. E, Kimberley 1897 1.5 

W. G. Waitt 1900 2.S 

G. O. Adams 1900 % 

C. P. Moat 1901 0.2 

R. E. Dow 1901 5 

A. R. G. Booth 1902 X 

A. F. Harkness 1902 X 

A. W. Kimball 1904 xo 

M. 'Hdptni 1906 4.5 

G. G. Rusidl 1907 X 

L. W. Stickney 1908 t 

David Bloom 19x0 4 

R. Warren 19x5 X 

t To date. 

the Experiment Station, as well as the Water and Sewage 
Laboratories at the State House. 

Professor Sedgwick was associated with Dr. Drown and 
Mr. Mills as Biologist to the Board, and under him served 
several of his students at the Institute of Technology, among 
whom should be mentioned prominently the names of George 
V. McLaughlin, who died in his early prime, and Edwin O. 
Jordan. Associated with Professor Sedgwick and Mr. 
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tent Steams in the study of inland waters were George H. TzAer^ 

^^ George L. West, Gary N. Calkins, and Severance Burrage. 

Associated with Mr. Gark at the Lawrence Experiment Sta- 

ASSBTANT B1OLOGISI8 

ApprainMUs 

'^^^ EmplogrBMfc Service. 

Yean 

E. K. Dunham 1887 1 

F. S. Hollis 1888 i.S 

George L. West 1889 2.5 

Gary N. Calkins 1890 2.5 

Albert P. Mathews 1890 0.$ 

A. F. Shattuck 1891 i 

Severence Bunage 1893 2 

William R. Oypeland 1893 4.5 

Danid D. Jackson 1895 2 

Stephen DeM. Gage 1896 18 

Ludier R. Sawin 1897 5.5 

A. W. Walker 1899 4 

Earie B. Phdps 1899 3.5 

Arthur I. Kendall 1901 z 

J. H. Spurr 1907 % 

C. A. Wells 1909 t 

X To date. 

tion was Stephen DeM. Gage, who served for the long 
period of eighteen years. 

A list of other assistants in the chemical and biolpgical 
departments who were connected with the work for a con- 
siderable time is given in the tables above. 

Dr. Theobald Smith was Pathologist from 1895 ^ 1914* 
^^^*^ He was succeeded by Dr. Milton J. Rosenau, tihe present 
director of the Division of Biologic Laboratories. 

Dr. Herbert R. Brown served in the Antitoxin Laboratory 
from 1905 to 1916. The diagnostic laboratory at the State 
House has been in charge of Dr. Ernest L. Walker, Mr. Henry 
N. Jones, and Miss Edith A. Beckler, the present incum- 
bent. 

The following physicians were appointed Inspectors of 
Health in 1907: 
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■diet 


Name 


^^Hifinn 


z 


Dr. Giaries G. Morse, 


Wareham 


2 


Dr. Adam S. MacKnight, 


Fall River 


S 


Dr. Wallace C. Keith, 


Brockton 


4 


Dr. Elliott Washburn, 


Tkunton 


5 


Dr. Harry T^inenthal, 


Boston 


6 


Dr. Albert P. Norris, 


Cambridge 


7 


Dr. J. William Voss, 


Beveily 


8 


Dr. l^lliam H. Coon, 


Lawrence 


9 


Dr. Charles E. Simpson, 


Lowdl 


lO 


Dr. William W. Walcott, 


Natick 


zz 


Dr. Melvin G. Overkx^ 


Worcester 


Z2 


Dr. Lewb Fish, 


Fitdibuig 


13 


Dr. Harvey T. Shores, 


Northampton 


14 


Dr. Richard S. Benner, 


Springfield 


IS 


Dr. Lyman A. Jones, 


North Adams 



i8s 



The 

Innectofs 
of Health 



Subsequently y Messrs. Norris, Shores, and Benner were suc- 
ceeded by Dr. Frank L. Morse, of Somerville, Dr. John S. 
Hitchcock, of Northampton, Dr. Herbert C. Emerson and 
Dr. James V. W. Boyd, of Springfield. 

Lemuel Shattuck 

Lemuel Shattuck was bom in Ashby, Massachusetts, Oc- 
tober 15, 1793, and died in Boston, January 17, 1859. From 
1 794 to 181 5, his home was at New Ipswich, New Hampshire* 
His schooling was that afforded by a district school at a con- 
siderable distance from his father's dwelling, followed by two 
quarters in an academy. In his youth he assisted on the 
&rm, and in the manufacture of yam, but his first real work 
was that of teaching school. In 1817, he taught in Troy and 
Albany, New York; from 1818 to 1832, in Detroit, Michi- 
gan. In 1833, he settled in Concord, Massachusetts, and for 
ten 3^ears was engaged in trade, but continued to maintain an 
active interest in education, being the fiirst to introduce a TheFint 
systematic keeping of school records by the teacher. In Rcpoit 
1830, he prepared and published what is said to be the first 
annual report concerning the condition of a school ever pre- 
sented in this state. 
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While in Concord he married, in 1825, Miss Clarissa 
Baxter, daughter of Honorable Daniel Baxter, by whom 
he had five children. In 1834, he left Concord and be- 
came a book-seller in Cambridge, but soon moved to Boston 
where he continued his business of selling and publishing 
books. 

Lemuel Shattuck was always interested in public affaiis. 
In 1837, he was a member of the City Coimdl of Boston. In 
1838, and again in 1849, he was member of the State Legis- 
lature. He must have had a very methodical mind. Studies 
of history, genealogy, statistics, and public health were his 
chief avocations. In 1835, he published a history of the town 
of Concord which has long remained a standing treatise. In 
PhikMophic 1841, he published a '' Complete System of Family Regis- 
^'***^^ tration," and in 1855, a genealogical study of his own family 
under the title of '^Memorials of the Descendants of William 
Shattuck." Not content with preparing a mere list of his 
ancestors, he gave a long description of what he called philo- 
sophic genealogy. This was in reality a study of heredity 
and eugenics, and is well worth reading today. It is a good il- 
lustration of his constant endeavor to collect facts and, not 
stopping there, to analyze them in order to discover causes 
and prophesy future conditions. His interest in genealogy 
led him to become a member of the Massachusetts Histori- 
cal Society in 1830, and a member of the American Antiqua- 
rian Society in 1 83 1 . In 1 844, the New England Historic and 
Genealogical Society was foimded at a meeting held at hib 
house, when he was elected the first vice-president. An oil 
painting of Shattuck surroimded by the members of his 
family adorns the walls of the rooms of this society on Ask* 
burton Place. 

It is interesting to see how Shattuck's interest in genealogy 
naturally led to a study of vital statistics. In 1839 he as- 
sisted in foimding the American Statistical AssodatiaQ. b 
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1837, he devised a plan for arrangmg, printings and preserv- The fint 
ing the Boston dty documents. In 1841, he prepared the r^JS** 
Municipal Register of Rules and Orders for the City Council, 
recent ordinances and laws, and a list of the municipal oflBi- 
cers of the city of Boston, which was the first publication of 
its kind in this coimtry. As a result of his propaganda an act 
was passed which established in 1842 the present Massachu- 
setts system of registration of births, deaths, and marriages, 
and in 1849, these laws were revised imder his direction. 
He also drew up the law creating the oflBice of dty registrar 
in Boston. 

In 1845, he made his sanitary siurvey of Boston which was Census of 
published as an oflBidal document, entitled '' Census of Bos- ^^ 
ton in 1845." In connection with this census he used a new 
plan of enimieration, that of induding the name and descrip- 
tion of each person enumerated. In 1849, he assisted in the 
preparation of plans for the United States Census of 1850. 
In fact, he drew up the act of Congress which provided for 
this census. 

Evidently his sanitary survey of Boston opened his eyes to 
the great importance of public health, for in 1847, the Ameri- 
can Statistical Association appointed a committee, of which 
he was a member, to prepare a memorial to the Massachu- 
setts Legislature urging a sanitary survey of the entire state. 
The next year the Massachusetts Medical Sodety joined in 
this movement, and an act authorizing the appointment of a 
Sanitary Commission was passed May 2, 1849. Shattuck 
was chosen a member of the Commission, and in fact, it is 
not too much to say that he himself was the Commission, for 
he did the work and wrote the report which was published 
in 1850. The State Biu*eau of Statistics of Labor is also an 
outgrowth of his work. 

Hiis brief and fragmentary account of the life of ' 
Shattuck would be entirdy inadequate, ¥^ere it v 
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long quotation from his report of 1850, which more than 
anjrthing else reveals the man. 

Further details in regard to his life may be found in a 
memoir written by Qiarles Hudson in the Proceedings of the 
Massachusetts Historical Society (Vol. 2^ page 155) and a 
biographical sketch published by Dr. Edward Jarvis in the 
American Statistical Association^ also in the Memorial Bio- 
graphs of the New England Historic and Genealogical Society 
(Vol. 3, page 290, 1856-1859). There is also a biographical 
sketch in the Shattuck Memorials^ published in 1855, wfaidi 
contains the photograph reproduced on another page. 

Dr. Edward Jarvis 

le Fhy- Edward Jarvis was bom at Concord, Massachusetts, Jan- 

bd the uary 9, 1803. He traced his ancestry to John Jarvis, a sUp 
mud ''^^ builder, who came from Yorkshire, England, to Boston, in 
^ttuck 1661. It was for one of his ancestors that Jarvis Field, Har- 

dDr. , , -r » 

>wditch vard Umversity, was named. 

Edward Jarvis was brought up in Concord, and after 
taking a preparatory course at Westford Academy, entered 
Harvard College and was graduated in 1826. He held the 
position of secretary of his class for over half a century. 

In 1825, when yoimg Jarvis was in his senior year, his 
room-mate, who was of a wealthy family, desired to have a 
carpet on the floor of their room, and offered to pay the whde 
cost. This was a rare college luxury in those days, as there 
were not a half dozen in all the rooms of the class. Jarvb 
wrote to his father, stating the generous proposition of hb 
associate. His father at once wrote back: '^ I ou^t not to 
afford to give you a carpet, but I would not have you tread 
on a carpet you did not pay for, nor would I prevent your 
room-mate from having this comfort. You must, therefofe, 
have the carpet, and you pay one-half the cost." 
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After graduation he taught school in Concord and then 
studied medicine, receiving the degree of M.D. from the Har- 
vard Medical School in 1830. He practiced in Northfield, 
Massachusetts, and later in Concord. While in the latter 
place he came imder the influence of Lemuel Shattuck, and 
soon acquired a love of vital statistics. As in Shattuck's case 
his fondness for vital statistics grew out of his interest in 
genealogy. Jarvis was Shattuck's junior by ten years, and 
not only wrote an accoimt of his life and character, but re- 
viewed some of his Health Reports and other articles. In 
1834, Dr. Jarvis married Miss Almira Himt of Concord 

In 1834, Dr. Jarvis was appointed professor in the Dr. jarvis' 
Medical School at Louisville, Kentucky, but differing from vital sta- 
the Kentuckians in his views on slavery, he returned to **^" 
Massachusetts in 1843. He seems to have been much more 
fond of social studies than of the practice of his profession. 
He wrote an elaborate article showing the necessity for the 
establishment of boards of health, boards of charity, hospitals 
for the insane, and in this way became well known throughout 
Massachusetts and in New England. After the war, he was 
engaged by the United States government to work up the 
vital statistics of the Census of i860, and this work was 
done imder his direction in Dorchester by a company of 
yoimg women organized from the public schools of Boston. 
From this time on, Dr. Jarvis devoted himself largely to so- 
cial and public health problems. He wrote extensively on 
many subjects, which may be classified imder the heads of 
physiology, unsanitary properties and conditions of life, 
sanitary surveys, census reports, and vital statistics. 

Dr. Jarvis collected an extensive library of vital statistics, 
and this collection is now suitably housed in the Boston Pub* 
lie Library. Dr. Jarvis died in 1884. 

The following letter written by Dr. Henry P. Wair 
Mr. Alfred Johnson serves to give an idea of the wvy 
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>r. Wai- Dr. Jarvis worked and shows the value of Dr. Jarvis' work to 
te to^n^ the state, and his mfluence in the ultimate establishment of 
"^ the State Board of Health. 

Dr. Jarvis had passed from the stage of active work in public health 
affairs before my long connection with them began in 1880. I am g^ 
however, to have this opportunity of saying a few words about the 
services of a man who formed one of a group which in these later days 
has received less attention from even the interested public than it 
deserves. 

He was one of the great sanitary leaders of his day, especially in 
that department of the science which alone gives a secure foundation 
for preventive medicine, that is, a correct body of vital statistics. 
Massachusetts, as you well know, second only to Great Britain am<Hig 
the English speaking people, established a state system of vital statis- 
tics and Dr. Jarvis was one of the active promoters of the l^tslaticm 
which accomplished this result. 

At a later date he was chairman of a committee of the Massachu- 
setts Medical Society which enlisted the aid of the medical profession 
in the preparation of that great report of the year 1850, made by Lem- 
uel Shattuck to the Legislature of Massachusetts, a report which laid 
out a scheme for the sanitary administration of the Conunonwealth 
which the State has only now been able to accomplish. 

It seems to me a siifficient praise for any man of my profession to say 
that he served in a company of men of the quality of Lemuel Shattock, 
Dr. Henry I. Bowditch, and Dr. George Derby, and of these men Dr. 
Jarvis was an honored and trusted associate. 

It will thus be seen that the life of Edward Jarvis fiUs 
in the gap between the passing of Lemuel Shattuck and 
the coming of Dr. Bowditch, Dr. Derby, and Dr. Walcott 

Henry Ingersoll Bowditch » 

Henry Ingersoll Bowditch, the third son of Nathaniel Bow- 
ditch, the mathematician, and Mary Ingersoll, his wife, was 
bom in Salem, Massachusetts, August 9, 1808, but movtod 
with his family to Boston when about twenty years of age. 

^ This biographical sketch was kindly furnished by Dr. Vinoent Y. Bowttdlb 
his son. 
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He studied medicine there, largely under the tutelage of his 
friend, the famous Dr. James Jackson; and later he spent 
two years abroad, chiefly at La Piti6 Hospital in Paris, under 
the guidance of the great Louis, and returned to practice in 
Boston, in 1834. His acquired knowledge in the use of Laen- An Au- 
nec's stethoscope while in Paris soon brought him to the rank dSmcs^ 
of spedaUst in diseases of the chest, especially those of the ^* ^'^"^ 
lungs, and his name afterwards was chiefly associated with 
studies of consumption, its predisposing causes, and methods 
employed in the treatment of its complications. 

His strong persistent advocacy and his use for years of as- 
piration in pleiuitic effusions by means of the suction pimip, 
trocar, and cannula — a method devised in the early fifties 
by Dr. Morrill Wyman of Cambridge — were the means of 
his becoming prominent in this specialty. The invention and 
use of this instrument preceded by several years that of 
Dieulafoy's excellent aspirator, which is in principle the 
same as that of his forerunner but of more convenient con- 
struction. His first paper on this subject appeared in 
1852.^ 

His next important contribution to the history of medicine Scni Mob- 
was his exhaustive article upon " Soil Moisture as a Cause of consump- 
Consumption," published in the Transactions of the Massor ^° 
chusetts Medical Society in 1862, with the title ^^ Consump- 
tion in New England." This work was accomplished after 
eight years of investigation at the suggestion, in 1854, of the 
Massachusetts Medical Society. By these researches he 
came to the conclusion that Uving where the groimd is damp 
is an aid to the development of consimiption (now usually 
spoken of as '' advanced pulmonary tuberculosis "), and that 
the converse is true : viz., that living where the ground is dry 
is a hinderance to the development of the disease. 



< Americam Journal of ike Medical ScieHces, April, 185a; Amencmt Meikal 
MemMy, Jannaiy, i8s3; Bastm Medical amd Surgical J em rmei^ Maf SS» tiS7« 
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In his comment upon the reasons for these facts, he says in 
his pamphlet, ^' How such effects are produced I do not pre- 
tend to explain. I am inclined to believe the explanation will 
remain long, if not forever, among the arcana of which so 
many exist in our apparent knowledge of the causes of dis- 



ease." 



It is worthy of note that at exactly the same period. Dr. 
George Buchanan in England was arriving at precisely the 
same conclusions, the fact that they both were working m 
the same direction not being known to either until after their 
articles had been published. The discovery, twenty years 
later, by Koch, of the specific germ of tuberculosis does not 
seem to have weakened the force of these investigations, for 
the importance of residence in dry sunlit houses with proper 
drainage of the soil, as a prophylactic, is as i^parent now as 
before Koch's discovery. 

Largely as a result of these researches and his often re- 
iterated opinion that the state should imdertake similar in- 
vestigations in all diseases, a committee of the House of 
Representatives reported April 2, 1866, that it was expedient 
iifforts to to establish a "State Board of Health." Largely through the 
*^c^ efforts of his friend, Honorable Thomas H. Plimkett of Pitts- 
iSoui^ field, Massachusetts, in the Legislature, and Mrs. Plunkett 
through other sources, the Legislature voted in 1869 to es- 
tablish a State Board of Health. 

The first meeting was held September 15, 1869, and Dr. 
Bowditch was elected chairman. From that time until 1879, 
when the most imwise merging of the Health Board with the 
three Boards of Health, Limacy, and Charity was inaugu- 
rated, the Board was a unit, for although some differences of 
opinion at times occurred naturally, a imanimous report was 
always sent to the Legislature. 

Dr. Bowditch's first address to his colleagues can be read 
in the reports of the Board. Its breadth of vision and Idfjti 
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tone can be gathered by a notice which appeared soon after- 
wards in the Gazette Midicale de Paris} 

During his term of service^ in 1871, he issued another work, intemper- 
entitled, " Intemperance in New England and How Shall We "*^ 
Prevent It ? " This paper was again the result of several 
years' investigation of the customs in different countries of 
the world, as to the use of light wines, beer, and liquors. Bas- 
ing his opinion upon the replies received from innumerable 
soiu'ces, he declared that the use of light wines and beer in 
moderation was not seriously detrimental, and that total 
prdiibition was not advisable, even going so far as to say that 
it would be advisable to advocate the substitution of beer and 
li^t wines for liquors, inasmuch as a natural craving for 
stimulant among hiunan beings would be thus met without 
serious detriment to health. Whether he would have modi- 
fied these views toward favoring prohibition in later years, 
it is inqx>ssible to say, although his inclinations were always 
toward very moderate use of any alcoholic stimulant what- 
ever. His position on this matter at the time brought forth 
a torrent of abuse from Prohibitionists, one popular preacher 
going so far as to annoimce a lecture entitled, '^ Dr. Bowditch 
and Free Rum," an amusing episode to all who knew him 
upon whom the attack was laimched. 

In 1874, he published another article for the Fifth Annual PrevenUve 
Report^ entitled, " Preventive Medicine and the Physicians *^*°* 
of the Future/' After an extensive review of the grand scope 
of preventive medicine, he gives his reasons for placing before 
the pubUc a brief history of events relative to the subject in 
Massachusetts, as follows: 

First, because I want to show the degradation into which sanitary 
adence will be drawn if it once falls into the vortex of political parti- 

' " Le mens dernier on a fond6 k Boston un ooniit6 de aant6 puhUque soui la 
prfm d mrn du docteur Henry Bowditch. Celui-d, dans wan dbooms maagmalt a 
tno6 tout le programme que la propose k nouveau comity. Ce 
tM€B remarquaUe, par son 6tandue et par sa haute portfe." 
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sanship, and I thus present Massachusetts as a wammg to other states 
to avoid such a danger. Harvard alumni are in every state, and ead 
man may do something to prevent such a catastrophe as has been here 
narrated. 

Second, I confess that I have wanted to show the Nemesis that has 
seized on all these pretenders to the sacred calling of ''state preventive 
medicine " in our State, inasmuch as, for their misdoings, they have 
been at length hurled from power. This sentiment may be unchristian, 
but it is human; and all '' pertaining to humanity " ought to have the 
right to claim some response from a Harvard alumnus. 



Address 
before the 
Medical 
CoDgiess 



In 1876, doubtless in consequence of his connection with 
the Massachusetts Board of Health and his known prediieo- 
tion for matters relative to sanitary science, he was invited to 
give an address upon " State Medicine and Public Hygiene 
in America " at the International Medical Congress in Phila- 
delphia. This involved an immense amoimt of labor in 
gathering details from all over the United States relative to 
conditions of sanitary science. The result made an impres- 
sion very far from favorable as to conditions in the United 
States, but the paper was received with enthusiasm and reso- 
lutions were taken at the meeting that copies of the address 
should be sent to the Governors of the various states and 
territories in the United States, and to Canada. In pictur- 
esque language he describes his sensations before delivering 
the address : 

After working many months, I felt that I had gained one point; 
viz., of showing our utter neglect of everything like state preventive 
medicine. I felt that I had a truth, which, unpalatable as I supposed 
it would be to most of my hearers, must be told. " You have got to 
hear this, my friends," thought I, *' so help me God! " Judge of my 
surprise when the above resolutions were offered — the first by Dr» 
Atlee on the day the address was delivered, and the last two on the suc- 
ceeding day. I indeed felt gratified, but my innermost thought was of 
thankfulness that I had been called thus to strike a blow in behalf of 
the sacred cause of preventive medicine. 
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Another honor was conferred upon him in 1879, shortly be- National 
fore his resignation from the Massachusetts Boards in his ap- Health 
pointment by the President as one of the first members of a 
National Board of Health imder the provisions of the Act of 
March 3, 1879. He took the deepest interest in the workings 
of this Board, but his state of health at the time compelled 
him soon to resign his position. In October, 1879, ^'^ writes 
of the '' magnificent sanitary work of the National Board in 
keeping the yellow fever almost entirely confined to Memphis 
although nearly 300,000 people fled from the dty." This 
was, of course, long before the discovery of the transmission 
of yellow fever by mosquitoes. 

A letter, written in 1882 to Dr. A. W. Bell for publication 
in the Sanitarian^ gives his views in regard to national and 
state sanitation. He writes: " The genius of oiu* institu- Organiza- 
tions necessarily requires that power should reach from the Pubik 
hi^iest official down, if need be, to the humblest personage or ^^^ 
homestead in the land. When there is a perfect health or- 
ganization of the nation, we should have, ist, a National 
Board of Health; 2nd, a State Board of Health in every 
State; 3rd, County Boards in every State; 4th, City or 
Town Boards in every State." ... He also suggests that 
in any future National Board the Surgeon General of the 
United States Army should be ex officio one of its members, 
a seat in the United States Cabinet. The details men- 
in this letter are too many to be presented here. They 
are given in full in his biography and are of great interest as 
showing his thorough grasp of this subject and of his desire to 
q>read the knowledge of sanitation far and wide throughout 
the nation.^ 

His resignation from the Massachusetts Board in 1879, 
after ten years of faithful service, due to the introduction of 

* ** life and CorropoDidence of Heniy Ingersoll Bowditch/' by Vincent Y. 
Bowditdi, voL II, pp. 245-250. Houghton, Mifflin Co., Boston, 1902. 
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politics which hampered the work of the Board, is best told 
in his own words written in his journal in after years: 

In 1878 came mutterings of political disaster to the ruling powers, 
and forebodings of what the renowned General Butler would do with 
the numerous " commissions " (that of health among them) that were 
'^ spending wastefully the people's money." Accordingly, to attack 
this redoubtable General upon his political '' flank," the legislature, 
under suggestions from Governor Talbot, merged the three dqxtft- 
ments of Health, Limacy, and Charity, a Cerebrus, in fact, in its gro- 
tesqueness of head. Three commissions, all different in ideas and modes 
of action, jumbled into one heterogenous mass, simply because the rul- 
ing party feared the advent of power of a political adventurer! Tlie 
prospects were chilling in the extreme to me, and I soon found two sad 
results; viz., heartburnings and jealousies among the increased num- 
ber of members, and an almost total neglect of sanitary work. At one 
time, for three or four successive meetings, nothing was done about 
sanitation, the time being occupied in discussions on lunacy and diar- 
ity, on both of which subjects, so far as they had relation to the State, 
neither I nor my comrades on the old board knew anything. Such neg- 
lect of that which we had been for years laboring for was distressing. 
I appealed in vain for a return to the single board. Political demagog- 
ism was rampant, and our efforts were fruitiess; and finally, as a solemn 
protest against the absurd and fatal combination, I resigned, after 
months of fruitiess effort to persuade a change. 

Thus ended Dr. Bowditch's active participation in the 
work of the Massachusetts State Board of Health. His in- 
terest in all public sanitary work continued, however, nearly 
up to the time of his death, which occurred on January i4i 
1892, at the age of eighty-three, after a lingering illness of 
several months. 

What the United States owes to the work of Dr. Bowditd 
and his associates on the Massachusetts Board of Health — 
the first to be established in America, and the first to point 
the way for subsequent similar associations now formed 
throughout the Union — can never be estimated. Thdr 
names will stand pre-eminent in the history of Preventive 
Medicine in the United States. 
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Dr. George Derby 

Dr. George Derby, who was the first Secretary of the 
Massachusetts State Board of Health, was bom in Salem, 
Massachusetts, in 181 9. He was the son of John Derby, a 
merchant of that dty. He was graduated from Harvard Col- 
lie in 1838, and took his degree from the Harvard Medical 
Sdiool in 1843. For many years he practiced in Boston, and 
was little known by the public or to the profession until his 
latent energy and admirable character were brought to light 
during the Civil War. Early in the war, he went into the Dr. i>eii»y 
fidd as surgeon of the 23rd regiment of Massachusetts inf an- wt^^ ^^ 
try, in which he served with distinction until the end. He 
had taken ^)ecial lessons in practical surgery from some of 
ibe most eminent surgeons, and was therefore well qualified 
to undertake this work. He is said to have been fearless in 
ibe presence of danger, performi^ important operations on 
the fidd while under fire, with coolness and deliberation, 
when others, superior to him in authority, shrunk from the 
oixleal to which his sense of professional duty siunmoned him. 

He left the service broken in health, and the government, 
folly ai^redating his worth, and desirous of aiding him in his 
perfect'recovery, appointed him to the charge of the National 
Soldiers Home at Augusta, Maine. After returning to Bos- 
ton, he was appointed surgeon to the City Hospital and made 
Professor of Hygiene in Harvard College. In 1866, he began 
to edit the r^istration reports of Massachusetts, and con- 
tinued to do this until his death. These publications, as well 
as his own, acquired reputation at the State House and 
abroad, and pointed to him as the person most fitted to be 
Secretary of the State Board of Health when it was estab- 
fished in 1869. In fact, it is said that he had no rival for this 
position. He was an important factor in the early work of 
the Board, and by his labors placed the commimity under 



198 STATE SANITATION 

[)r. Bow- deep obligations to him. Dr. Bowditch, the Chairman of the 
ite to^Dr" Board, wrote at the time of his death as follows : 

3crby 

We remember his genial and conmianding presence; his indefati- 

. gable zeal in everything that was ordered by the Board. We were sure 
of him, as the most reliable person we could have. How much the 
present position of the Board, as a motive-force in the community, de- 
pends on his really wonderful faculty of meeting and of moulding men, 
we shall never exactly know. For my own part, words would fail me 
to give my idea of the debt we owe to him. He guarded our honor and 
safety with so jealous a care that sometimes I was inclined to think him 
unduly cautious. I never had any forebodings in regard to the safety 
and ultimate success of the Board, for I believe that State, or Preven- 
tive Medicine, has taken so deep a root in the consdenoe of the Eng- 
lish-speaking race, that hereafter, boards of health, or in other words, 
boards for the prevention of disease, must forever exist; and they will 
have more and more weight upon the policy of states and of nations, 
as well as upon the private habits of individuals. 

larvard From 1867 to 1871, Dr. Derby was a lecturer in Harvard 
University, and from 1 871 to 1874, he was Professor of Phys- 
iology and Hygiene in the Medical School. 

During the war, he married Miss Parsons, a granddaughter 
of the celebrated Theophilus Parsons, formerly Chief Justice 
of the Supreme Court of Massachusetts. He left a wife and 
two children. His death occurred on June 20, i874. 

Dr. Charles Follen Folsom 

Dr. Charles Follen Folsom was bom in Haverhill, Massa — 
chusetts, April 3, 1842. He was the fifth of eight children. - 
Both of his parents were natives of Portsmouth, New Hamp — 
shire. His father was a Unitarian minister, who after some£ 
years of pastoral work in New England was appointed, in^ 
1849, to a professorship in the theological school at Mead— -- 
ville, Pa. It was there that the boyhood of Dr. Folsom wa&- 
mainly spent. He attended Phillips Exeter Academy anc^ 
Harvard College, where he was graduated with his class in:^ 
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1862. Dr. Folsom would have enlisted in the army but for 
the solicitations of his parents. An older brother was living 
in the South and had been drafted into the Confederate ranks, 
and they could not bear the thought of their two sons meet- 
ing upon opposite sides. Instead of entering the army, Dr. 
Folsom helped to organize the enterprise in behalf of the 
freedmen at Port Royal, and was sent to the Island of St. 
Helena where he remained for two years. This was a difficult 
task for untried philanthropists, but it was well done. Un- 
fortunately, Dr. Folsom's health suffered during this enter- 
prise, and after his return to Boston, in 1865, he took a long 
voyage aroimd the Horn to San Francisco. In 1866, he decided 
to study medicine. At that time the old custom of supplement- 
ing one's classroom studies by services as an assistant in the 
private office of an established practitioner was still followed, 
Uid Dr. Folsom was fortunate enough to serve in this way Dr. Fdbc 
E>r. Henry I. Bowditch, who a year later became the first to Dr. 
citoirman of the State Board of Health. In a letter to Mr. ^owditcfc 
Gannett, written in October of that year, he said, " Dr. Bow- 
ditch is sunply splendid. He is one of the piurest minded men 
I ever knew and the opportunities for study are very great." 
Dr. Bowditch apparently held an equally high opinion of 
Ms assistant, and it was through him that later he became 
secretary of the Board and still later followed Dr. Bowditch 
3^ a member of the National Board of Health. 

In 1869, Dr. Folsom served in the Boston City Hospital, 
^xid afterwards in the Carney Hospital and the McLean Asy- 
lujn. In 1873, he went abroad to study asylums, as he be- 
lieved that it would be his special work in life, but while in 
•^xirope he learned of the death of Dr. George Derby, and 
^^^t Dr. Bowditch had determined upon him to be Secretary 
^^^ his place. 

Dr. Folsom's work as secretary is described elsewhere, but 
^t^edal mention should be made of his investigations con- 
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nected with public water supplies, sewage diqx)saly vital sta- 
tistics, and, above all, diseases of the mind. He took an active 
interest in the sewerage problem of the dty of Boston, and 
was a member of the special conmiission consisting of £. S. 
Chesborough, Moses Lane, dvil engineers, and Dr. Folsom, 
who stood for the interest of public health. The investiga- 
tions of this conmiission necessitated a trip to Eiux>pe, as a re- 
sult of which he became one of the authorities on the subject 
of sewage disposal. 
>veneer of Besides his official duties as Secretary of the State Board of 
:>>Uege Health, he was connected with the Harvard Medical School 
from 1887 to 1888, serving as a lectiurer on hygiene, andfina% 
became an assistant professor of mental diseases. In 1891, 
Dr. Folsom was chosen an overseer of Harvard Collq;ey a 
position he held for twelve years. 

In 1879, he was appointed a member of the Yellow Fever 
Commission, and at the time of the great epidemic visited 
Memphis and New Orleans. This yellow fever epidemic 
formed an occasion for the establishment of the National 
Board of Health, of which Dr. Bowditch was appointed a 
member. On his retirement in 1882, Dr. Folsom was chosen 
as the latter's successor. The work of the National Board 
died through lack of proper support, but it served to bring 
Dr. Folsom into wider notice among public men. 

Besides serving the state, Dr. Folsom gave much time dur- 
ing the early eighties to the Danvers Lunatic Hospital. He 
was an expert in mental diseases, and took a prominent part 
in the public discussion in regard to the insanity of Gateau, 
assassin of President Garfield. 

Dr. Folsom was for many years a visiting physician to the 
Boston City Hospital, and this brought him into contact with 
many of the local physicians. 

In the spring of 1886, Dr. Folsom married Martha Tucktf 
Washburn, sister of his classmate, William T. Washbuniy 
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and this fortunate union filled with happiness and serenity 
the remainder of his life. His home gave new scope to his 
hospitality and his strong social instincts, and their table be- 
came well known as one where good talk and good fellowship 
and good humor, in the best sense, were to be foimd. Dr. 
Folsom had had a wide experience with men, with books, and 
with affairs. He had a good memory, a good sense of himior, 
and a fondness for a good story, as well as the capacity to tell 
one, characteristics which, combined with his real love for his 
fellowmen, made him a highly acceptable companion. The 
grip that he had upon his friends was shown by a testimonial 
of nearly seventy of his friends and patients who, wishing to 
eq>ress their grateful appreciation of Dr. Folsom's unfailing Teazling 
care and skill as a physician and their admiration for him as e^b^S^ 
a man, presented Harvard University with a fund of ten "»^ Honor 
thousand dollars for the establishment in the Medical School 
of the Charles Follen Folsom teaching fellowship in hygiene 
or in mental and nervous diseases. Dr. Folsom died on 
August 20, 1907. 

De. Henry Pickering Walcott 

It is too early to write the life of Dr. Henry Pickering Dr. wai- 
Walcott. The story of a life which has so many sides can- Stm^^ 
not be described by one who has known but one of them, 
namely, his work in public health. It needs another biog- 
rapher to speak of his work as Chairman of the Board of 
Trustees of the Massachusetts General Hospital, another to 
speak of his work as a member of the Corporation and 
twice acting President of Harvard University, another to 
tell of his work as Chairman of the Metropolitan Water and 
Sewerage Board, another to tell of his interest in general 
science, and still another to tell of the man himself. These 
stories though interwoven would not be complete^ for his 
work is not yet finished. He is still actively engaged in all 
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of the interests mentioned save that of the State Board of 
Health, which no longer exists under that name. 
ew Dr. Walcott was bom at Hopkinton, Massachusetts, De- 

^estxy cember 23, 1838, being the son of Samuel Baker Walcott 
and Martha Pickering Walcott. Early in his life the family 
moved to Salem where he was fitted for college in the Fiske 
Latin School imder Mr. O. Carlton. 

Dr. Walcott was graduated from Harvard College in the 
class of 1858. He studied medicine in Cambridge with Dr. 
Morrill Wyman and Dr. Jeffries Wyman and also with Dr. 
John Ware, and attended the Medical Schools at Harvard 
and Bowdoin, receiving the degree of M.D. from the latter 
institution in May, 1861. He then went to Europe and 
studied medicine in Berlin, Vienna, and Paris. Returning 
to the United States in 1862 he located in Cambridge and 
began the practice of medicine, which practice he main- 
tained for many years. His home is still in Cambridge on 
Waterhouse Street, near Harvard College. 

On May 31, 1865, Dr. Walcott married Chariotte £. 
Richards, daughter of Reuben Richards. Mrs. Walcott 
died January 26, 1879. Two of their three sons are now 
living, George Walcott and Robert Walcott, Esq. 



jyiston In 1870 Dr. Walcott received the Boylston Medical Priaee 
rise for an essay on ^' Aphasia." He took a keen interest in 
public health matters in Cambridge, serving as a member of 
the Cambridge Board of Health and City Physician be- 
tween the years 1878 and 1891. In 1879 he was a member^ 
of a Commission which reported upon the water supply o; 
the city of Cambridge. In 1880 Dr. Walcott was 
pointed Health Officer to the State Board of Health, Lunacy " 
and Charity. He resigned this position in November, 1882 ^ 
and was immediately appointed a member of the Board an^» 
Chairman of the Committee on Health. When the Statin 



Board of Health was reorganized in 1886 Dr. Walcott wf 
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Dr. Walcott's interests have extended beyond the range 
of medical and public health work. He is a member of the 
Board of Trustees of the Carnegie Foimdation at Washing- 
ton, and a member of the Massachusetts Historical Society 
as well as the New England Historical and Genealogical 
Society. He was President of the Massachusetts Horticul- 
tiural Society from 1886 to 1889, and again in 1899. In 1915 
he was elected President of the American Academy of Arts 
and Sciences. 

In 1907 the degree of LL.D. was conferred upon him by 
Yale University. 

At the time when Dr. Walcott was about to retire as 
Chairman of the Massachusetts State Board of Health there 
was presented to him by Dr. George C. Shattuck the follow- 
ing memorial : 

[emorial To Heniy P. Walcott, M.D., LL.D., Chairman^ Maasacbiiaetts 
n?fnMa*^ State Board of Health; from Twenty-two Hundred Membera of the 
yo Medical Profession of the State, — Greeting. 

Sir: 

On the 19th day of May, 1914, your term as a member of the 
State Board of Health ends, ^d we understand you are not a candi- 
date for reappointment. 

Such an occasion cannot be allowed to pass unnoticed, at least by 
those citizens who as a class should be most competent to gauge the 
value of such services to the State as yours have been. 

The best appraisal of those services is the mention of some of them, 
with a brief statement of your relations to the Board. 

Your connection with the Board began in 1880, 33 years ago, when, 
after ten years of independent existence, it had been merged with the 
conjoined Board of Limacy and Charity, and you were unanimously 
elected its Health Officer. At this time, yoii served on a commission 
for the sanitary improvement of the Blackstone River, a precursor of 
your subsequent labors on similar problems. 

In 1886, by an act of the legislature, the Board of Health once more 
entered upon an independent existence. You were appointed a mem- 
ber for a seven years' term by Governor Robinson, a Republican, with 
the advice and consent of the Senate, and became the chairman. You 
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have since been reappointed three times for tenns of seven years; once 
by Governor Russell, a Democrat, in 1893; once by Governor Crane, 
Republican, in 1900; and once by Governor Guild, Republican, in 1907. 
Since 1886, you have always continued as chairman of the Board. 

Early in 1894, you began to consider the advisability of establishing Memorial 
a laboratory for the free production and distribution of diphtheria ^^tt 
antitoxin; and such curative serum was actually distributed early in 
1895, being the first so distributed in any state. This was made 
possible throu^ co-operation of Harvard University, secured by your 
influence, at the Bussey Institution, and was carried on for nine 
years — during this time as well as later under the personal direction 
of Dr. Theobald Smith — until 1903, when the legislature enacted a 
law authorizing the State Board of Health to produce and distribute 
antitoxin and vaccine virus. Again through your influence, a labora- 
tory was built on the groimds of the Bussey Institution where the 
preparation of antitoxin and animal vaccine ¥^as carried on together. 

Within the last four years, you have served as chairman of two 
state commissions appointed to consider various important tubercu- 
losis problems: one in 1910, and one in 191 2. Reports were made to 
the legislature and printed as public documents. 

It is inqx)8sible to separate your work in connection with the 
Board of Health from that in connection with the North and South 
Metropolitan Sewerage Systems, the Charles River Valley System, 
the Charles River estuary improvement, the Metropolitan Water 
Siqq>ly, and numerous other similar problems of perhaps secondary 
importance, such as the improvement of the Neponset River Valley, 
of the Concord and Sudbury Rivers, of the sanitary conditions as 
Ttspects water supply, sewerage, and sewage disposal of many cities 
and towns which have been devised by the conmiittee on water supply 
and sewerage of the Board of Health, of which Mr. Hiram F. Mills is 
chairman, and carried out in connection with its recommendation 
under your chairmanship of the Board. 

Since the re-establishment of the State Board of Health in 1886, 
under your chairmanship, it has been the custom of the legislature to 
refer all important sanitary questions to that Board for investigation 
and advice, instead of creating special commissions, as obtains in 
many states. This custom, under your wise administration, has doubt- 
less saved much money to the State and, at the same time, secured 
sanitary improvements recognized in all civilized countries as the best 
of their class. 
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The investigations and recommendations of the Board have com- 
mended themselves to the legislature and in general have been carried 
out ultimately as presented. 

From 1886 to the present time, you have been ocmstantly and 
steadfastly facing these great and grave problems. Since 1895, when 
the State Board of Health made its report to the legislature, present- 
ing a plan for the water supply of the City of Boston and the sur- 
roimding cities and towns, have been added to your reqpOQsibilities 
those of a commissionership on the Metropolitan Water Board. You 
have borne the responsibilities both of reoonunendatiod and of execu- 
tion. . . . 

You have met the responsibilities then assumed with sudi wisdom, 
discretion, and rare modesty, as to make the task of your successor 
who would uphold the standards bequeathed to him a dfficult one 
indeed. 



The present volume is to a large extent a memorial of Dr. 
Walcott's work. It is this fact together with the thought 
that some day a more complete biography of Dr. Walcott 
must be written that has led the present writer to confine 
this review of his life to what would otherwise be a most 
inadequate biographical sketch. 

Dr. Samuel Warren Abbott 

Dr. Samuel Warren Abbott was bom Jime 12, 1827, at 
Wobum, Massachusetts. He was of colonial ancestry, his 
grandfather and both of his great grandfathers taking part 
in the Battle of Lexington. His father was Captain Samuel 
Abbott and his mother, Ruth Winn. After attending the 
public schools in Wobum he went to Warren Academy and 
later to Phillips Academy in Andover, from which he was 
graduated in 1854. He then entered Brown University at 
Providence, and in 1858 received the degree of A.B. He 
attended the Harvard Medical School, and was gradu- 
other ated in 1862. This was during the Civil War, and even be- 
fore he received his degree, Dr. Abbott entered the service of 
his country as Assistant Surgeon in the navy. One of the 
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notable engagements in which he took part was that of the 
monitor CdtskiU. In 1864, he resigned from the navy and 
was appointed Siurgeon to the First Massachusetts Cavahy, 
remaining actively engaged with this regiment until the end 
of the war. He was with the Army of the Potomac in the 
Petersbiurg Campaign, and was mustered out of service in 
July, 1865. 

Between 1865 and 1869, he practiced his profession in Wo- 
bum. Between 1869 and 1902, he resided in Wakefield, and 
after that, up to the time of his death, lived in Newton Cen- 
tre. While in Wakefield he held the position of Coroner of 
Middlesex County from 1872 to 187^ and Medical Examiner 
from 1872 to 1884. He also served upon the school com- 
mittees and boards of health in both Wobiun and Wakefield, 
and upon the sewerage commission of Wakefield. 

On January 7, 1864, he married Miss Martha W. Sullivan 
of Boston, and at the time of his death she and four children 
survived him, one son and three daughters. 

In 1882, Dr. Abbott was appointed Health Officer of the 
Board of Health, Lunacy, and Charity, succeeding Dr. Henry 
P. Walcott in this position. In 1886, when the State Board of 
Health was reorganized. Dr. Abbott became acting secretary 
and executive officer, a position which he held until his death 
in 1904 — twenty-two years in all. His previous experience 
had well fitted him for the work, and his old friend General An ideal 
Morris SchaflF said truly that " Dr. Abbott came near being ^*°^***^ 
the most ideal public servant that this Commonwealth ever 
had or ever will have in her service." 

To detail the story of Dr. Abbott's work for the State 
Board of Health would be to repeat much of the history else- 
where given in this volimie. As Secretary and Executive Offi- 
cer he maintained a grasp on the entire work of the Board. 
Practically all of the extensive correspondence was carried on 
through his office. Records were written and annual reports 
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prepared tinder his careful supervision. He had a most sys- 
tematic mind and worked quickly and logically. Reliability, 
trustworthiness, and faithfulness were important character- 
istics, to which was added an unusually sound judgment. If 
one were to pick out any particular field in which he excelled, 
K Master of it would be that of vital statistics. These were his delidit 
^ ^ He edited the Registration Reports of Massachusetts from 
1886 to 1890, which reports have been referred to as models 
of style and arrangement, and the Vital Statistics of New 
England^ from 1892 until his death. He was very largely re- 
sponsible for the arrangement of the statistical matter in the 
reports of the State Board of Health. He was a member ci 
the Royal Statistical Society of Great Britain and the Ameri- 
can Statistical Society, and was a frequent contributor to sta- 
tistical journals. 

He was also interested in medical and surgical subjects, and 
wrote extensively for the medical journals. One of his best 
known monographs was that on the '' Past and Present Con- 
dition of Public Hygiene and State Medicine in the United 
States," which was presented at the Paris Exposition. He 
took a keen interest in the work of the American Medical As- 
sociation and of the American Public Health Association and 
of various local medical organizations. 

Dr. Abbott's sudden death, on October 22, 1894, brought 
forth many eulogies not only from his friends in Massachu- 
setts and in the government service, but from those who had 
known his work through his reports. They all speak of his 
modesty, his faithfulness, and his conscientious devotion to 
duty. The State Board of Health caused to be spread upon 
its records these words: 

[emorial to Samud Warren Abbott, M.D., was appointed health officer of the 

>r. Abbott State Board of Health, Lunacy, and Charity on Dec. 2, i88a. Upon 

the re-establishment of the Board of Health in 1886 he was diected 

secretary and executive officer of the Board. Throughout all these 
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years, and untfl his death on Oct. 22, 1904, he was the able, devoted, 
and untiring officer of a service to which he gave with enthusiasm the 
best 3rear5 of his life. His capacities in the preparation and discussion 
of vital statistics were everywhere acknowledged by the masters of the 
subject, and there was no department of public hygiene which had so 
great an attraction for him but he neglected none of the essentials in 
the administration of the laws for the protection and promotion of the 
pubfic health. * 

He gave his early years to the perilous service of his country in time 
of war, and qpent his later jrears in an equally determined struggle for 
safety of the lives of his fellowmen. 

Dr. Abbott's life should be an example to the young men 
who are now training themselves for service in departments 
of public health. 

Hiram Francis Mills ^ 

Hiram Frands Mills, hydraulic engineer and sanitary ex- The 
pert, and for nearly thirty years a member of the State Board £^|^^^ 
ci Health of Massachusetts, was bom at Bangor, Maine, No- 
vember I, 1836. His father was a well-known physician of 
that dty, and in the dty schools the future engineer received 
his early education. He was graduated from the Rensselaer 
Pdytechnic Institute at Troy, N. Y., in the class of 1856. 
His first work after graduation was as assistant engineer on 
the Bergen Tmmel of the Brooklyn Water Works. This was 
followed by work at Cohoes, N. Y., on water power measure- 
ments, the construction of mills at Lowell, work in regard to 
the flow of rivers and the drainage of swamps, and on the 
famous Hoosac Tunnel, Mr. Mills being resident engineer at 
the east end of the tunnel. After this he was employed on 
railway location in Nova Scotia and the construction of a 
dam across the Deerfield River in Massachusetts. He was 
in general practice for deven years with a Boston office, and 
his rq>utation as an expert in hydraulic engineering became 

» By Harry W. Clark. 
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SO well established that in 1869 he became chief engineer to 
the Essex Company. This company owns the dam and canal 
on the Merrimack River at Lawrence, controlling the water 
power there. This position, Mr. Mills now holds (19 16), to- 
gether with that of Engineer to the Locks and Canals Com- 
pany of Lowell (since 1894). At Lawrence he carried on 
experiments in hydraulics concerning the development of 
methods and instruments for the measurement of wat^ 
power furnished to the Lawrence millsi and brought the effi- 
ciency of the Pitot tube to a point never before reached. As 
an engineer in the field of hydraulics his services have been in 
much demand throughout the country for many years, and 
the results of his studies and work are found in many states. 
When the State Board of Health was reorganized in 1886, Mr. 
Mills was appointed a member, and so remained until the 
Board was legislated out of existence in 1914. Through all 
this period he gave to the state a large amount of time and. 
study entirely without remuneration. His devotion to thi& 
work and to the interests of the state has seldom been equalled 
and never smpassed by any of the men who have served 
Massachusetts faithfully and well upon her state boards and 
commissions. On his appointment to the Board, he became 
chairman to the Committee on Water Supply and Sewerage. 
Under his leadership a comprehensive system of examination 
of the water supplies and the important rivers of the Com- 
monwealth was organized, and the establishment of the 
Experiment Station at Lawrence was authorized by the Legis- 
lature for extensive investigations upon the purification of 
water and sewage and upon allied subjects. As chairman of 
this committee, all the extensive work of the Board in regard 
to water supplies and the advice given by the Board to cities 
and towns concerning water supplies, sewerage, sewage puri- 
fication, and drainage came before him for his opinion and 
judgment. He was chairman of the committee of the Board 
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ed in studying different plans of and the final designs 
i great Metropolitan sewerage system and Metropolitan 
supply of the state, serving also as consulting engineer 

Metropolitan Water Board in the construction of the 
isett dam and reservoir. In 1892, he planned and had 
1 oversight of construction of the sand filter which 
s the water supply of the city of Lawrence. This was 
rst large scientifically designed mimidpal filter in 
ca. Its operation has resulted in practically eliminat- The Law- 
.ter-bome typhoid fever from the city of Lawrence and fh^ 
wered the death-rate of the city very materially. Its 
; have not only benefited the dty of Lawrence but have 
he main stimulus for the construction of many filters 
^out the country for the purification of water supplies. 

first three years' work of the famous Lawrence Experi- 
Station was described by Mr. Mills in two voliunes 

by the State Board of Health in 1890, that dealing 
[>ally with the work of the Station being entitledy " Pu- 
ion of Sewage and Water." This was the first accurate 
■linstaking description of modem scientific work upon 
subjects and is much referred to and quoted even to- 

Mills was granted the degree of Master of Arts by 
xd University in 1889; for many years he has been a 
r of the American Academy of Arts and Sciences; a 
er of the Corporation of the Massachusetts Institute of 
ology since 1885; and in 1909, was made an honorary 
er of the American Society of Civil Engineers. He 
td Elizabeth Worcester of Waltham, October 8, 1873. 
Mills now (1916) resides at Lowell, Massachusetts, and 
gh more than eighty years old, continues to practice his 
sion. 



CHAPTER XIV 

THE STATE DEPARTMENT OF HEALTH 

(1914-1916) 

The act creating the State Department of Health was ap- 
proved July 7, 1914. It provided for a Commissioner of 
Healthy who^ with a Public Health Council of seven^ the 
Conmodssioner himself being one of these members, should 
exercise all the powers and perform all the functions of the 
State Board of Health. The Act read as follows: 

Acts of 1914, Chapter 792. 
An act to create a state department of health and to amend 

THE public health LAWS. 

Be U enacted, etc,, asfoUaws: 

Act estab- SECTION i. There is hereby created a state department of health 
g~]J* which shall exerdse all the powers and perform the duties now con- 

D^LTtment {erred and imposed by law upon the state board of health. The state 
of Health department of health shall consist of a commissioner of health and a 
public health council. There shall also be directors of divisions, dis- 
trict health officers and other employees as hereinafter provided. 
Commis- SECTION 2. The commissioner of health shall be appointed by the 

H^Ui^ governor, with the advice and consent of the council, and he shall be a 
physician skilled in sanitary science and experienced in public health 
administration. The term of office of the commissioner of health ahaO 
be five years. He shall receive an annual salary of seventy-five hun- 
dred dollars and shall devote his entire time to his official duties. Tie 
commissioner of health shall be the administrative head of the state 
department of health. His powers and duties shall be to administer 
the laws relative to health and sanitation and the r^ulations of the 
department; to prepare rules and regulations for the consideration of 
the public health council; and, with the approval of the public health 
council, to ap()oint and remove directors of divisions, district health 
officers, inspectors, and other necessary employees, and to fibc their 
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oompensatioiiy subject to the approval of the governor and council, 
within the limitations of appropriations therefor. Directors of divi- 
sions and district health officers shall be exempt from dvil service regu- 
lations. The commissioner of health shall submit annually to the pub- 
lic health council a report containing recommendations in regard to 
health legislation; and he shall perform all executive duties now re- 
quired by law of the state board of health and such other duties as are 
incident to his position as chief executive officer. He may direct any 
executive officer or employee of the state department of health to assist 
in the study, suppression or prevention of disease in any part of the 
oommonwealth. 

SEcnoN 3. The public health council shall consist of the oonmiis- Public 
sioner of health and six members, hereinafter called the appointive q^^ 
members, at least three of whom shall be physicians, and who shall be 
appointed by the governor, with the advice and consent of the coundL 
Of the members first appointed, two shall hold office until the first day 
of May in the year nineteen hundred and fifteen, two until the first day 
of May in the year nineteen hundred and sixteen, and two until the 
first day of May in the year nineteen hundred and seventeen, and the 
tenns of office of the said members thereafter appointed, except to fill 
vacancies, shall be three years. Vacancies shall be fiUed by appoint- 
ment of the governor, with the advice and consent of the council, for 
the unexpired term. The public health council shall meet at least once 
in each month, and at such other times as they shall determine by their 
roles, or upon the request of any four members, or upon request of the 
commissioner of health. The iq>pointive members shall receive ten 
dollars a day while in conference, and their necessary traveling ex- 
penses while in the performance of their official duties. It shall be the 
duty of the public health council to make and promulgate rules and 
regulations; to take evidence in appeals; to consider {dans and appoint- 
ments required by law; to hold hearings; to submit annuaUy to the 
general court, through the governor, a report, including recommenda- 
tions as to needed health legislation; and to discharge other duties re- 
quired by law; but it shall have no administrative or executive func- 
tions. 

SEcnoN 4. There shall be in the state department of health such Diviskms 
dtvisicms as the commissioner of health may, with the approval of the 
paUic health council, from time to time determine. The commissioner 
of health shall apoint and may remove, with the approval of the public 
health council, a director to take charge of each division, and shall pre- 
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scribe the duties of such division. The compensation of directois of 
divisions shall be fixed by the commissioner of health, within the limits 
of appropriations therefor, and subject to the approval of the governor 
and council. 
District Sectign 5. The conmiissioner of health, with the af^roval of the 

^^ public health council shall, from time to time, divide the state into 
eight health districts and shall appoint and may remove a district 
health officer for each district, with the approval of the public health 
council, at a compensation, subject to the approval of the governor and 
council, not exceeding thirty-five hundred dollars a year. The district 
health officers shall not engage in any other occupation and shall give 
their entire time to the performance of their duties. The commis- 
sioner of health may, from time to time, order two or more of said di^ 
trict health officers to work in one district in order to study, suppress, 
or prevent disease. Each district health officer shall have all the 
powers and perform the duties now provided by law for inq>ectors of 
health and further shall, under the direction of the conunissioner of 
health, perform such duties as may be prescribed by, and shall act as 
the representative of the conmiissioner of health and under his direc- 
tion shall secure the enforcement within his district of the public 
health laws and regulations. Said district health officers shall be grad- 
uates of an incorporated medical school admitted to practice in the 
conmionwealth, or shall have had at least five years' experience in pub- 
lic health duties and sanitary science. 

Sectign 6. For carrying out the piuposes of this act there shall be 
appropriated for the purposes of the state department of health, over 
and above the amount already appropriated for the state board of 
health for the year nineteen hundred and fourteen, the sum of ten thou- 
sand dollars. 

Section 7. Present employees shall be continued in office until 
their successors are appointed and qualified, or until removed by the 
commissioner: pravidedy however ^ that no employee shall be removed 
who was appointed, or is now employed, under the provisions of the 
civil service laws and regulations, other than for cause, except divisioD 
heads and district health officers who shall be appointed as hereinbe- 
fore provided. 

Section 8. Sections one, two and three of chapter seventy-five of 
the Revised Laws and all other acts and parts of acts inconsistent here- 
with are hereby repealed. [Approved July 7, 1914.] 
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Although the State Board of Health went out of existence 
on August 6, 1914, it was several months before Governor 
Walsh appointed a Health Commissioner and Council. The 
new Commissioner took office on November 2, 1914; the 
members of the Council were appointed December 9, 1914. 
The Secretary went out of office with the Board, but the other 
subordinates remained. Diuing the interim, from August 6 
to November 2, the administrative work was carried on by 
Dr. William C. Hanson, the former Assistant to the Secretary, 
who was appointed by the Governor as Acting Commissioner 
of Health. 

The first meeting of the new State Department of Health First Meet- 
was held at the State House on December 12, 1914, at which cmmdi 
time Governor Walsh administered the oath of office and 
made a brief address. The new officials were 

Dr. Allan J. McLaughlin G)mmi8sioner of Health 

Dr. Allan J. McLaughlin Member of Public Health Council 

Professor William T. Sedgwick . u u u u u 

Professor Geokge C. Whipple . . « « « « a 

Dr. David L. Edsall a a •« « « 

Dr. Joseph E. Lamoukeux ** « « « « 

Dr. William J. Galiivan ** • « « « 

Dr. Milton J. Rosenau » ** * ** • « 

Mr. John T. Wheelwright* ... a u m • « 

The present organization (1916) is as follows: 
I. Tlie State Department of Health consists of the Com- Oiganiia- 
missioner of Health and the Public Health Council. Acting ***** ^ ^^^^ 
jointly these exercise the powers formerly vested in the State 
Board of Health. 

n. The Public Health Council is organized into standing 
committees. 

Sanitary Engineering (including housing and rural sani- 
tation) 

Professor Whipple (Chairman) , Professor Sedgwick, 
Dr. McLaughlin, and Mr. Wheetwris^t 

^ Resigned Jan. 37, 19x5. ' Appointed May z, 1915, in place oC Dr. 
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rganiza- Preventive Medicine and Hygiene 

mmi9i6 j^^ g^j^^jj (Chairman), Dr. GaUivan, Dr. Mc- 

Laughlin, Dr. Lamoureux. 
Food and Drugs 

Professor Sedgwick (Chairman) , Dr. GaUivan, Dr. 

Lamoureux, Mr. Wheelwright. 
Finance^ LaWj and Demography 

Dr. McLaughlin (Chairman), Professor Wh^)ple, 

Dr. Gallivan, Mr. Wheelwright. 
m. The salaried force is organized into divisions, each in 
charge of a director who reports to the Conmiissioner of 
Health. 

Division of Administration 

In charge of the Commissioner of Health. 
Division of Sanitary Engineering 

X. H. Goodnough, Chief Engineer and Director. 

In general charge of purity of inland waters; engi- 
neering advice to cities and towns; other engineer- 
ing matters. 
Division of Water and Sewage Laboratories 

Harry W. Clark, Chemist and Director. 

In charge of Water and Sewage Laboratories at 

State House. 

In charge of Lawrence Experiment Station. 
Division of Food and Drugs 

Hermann C. Lythgoe, Analyst and Director. 

In charge of Food and Drug Laboratories at State 

House. 

In general charge of food inspection. 
Division of Biologic Laboratories 

Dr. Milton J. Rosenau, Pathologist and Director. 

In charge of Antitoxin and Vaccine Laboratory at 

Forest Hills. 

In charge of Wassermann Laboratory at Harvard 

Medical School. 
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Division of Communicable Diseases Oiguuia- 

Dr. Eugene R. Kelly, Director. ^ '^' 

In charge of District Health Officers. 

Diagnostic Laboratory in State House. 

Epidemiology, vital statistics, etc. 
Division of Hygiene 

Professor Selskar M. Gunn, Director. 

In charge of child hygiene, infant welfare, etc* 

Publication. 
IV. The state is divided into eight districts, to each of 
which is assigned a District Health Officer. 

State District Health Officers 

The Southeastern District Adam S. MacKnigrt, Fall River 

The Eastern District Mesrux £. Champion, M J>., WoUaston 

The Northeastern District Lyman A. Jones, M.D., Swampscott 

The North Midland Dis- 
trict Charles £. Simpson, M.D., Lowell 

The South Midland Dis- 
trict William W. Walcott, M.D., Natick 

The Wachusett District . . Lewis Fish, M.D., Fitchburg 

The Connecticut Valley 

District John S. Hitchcock, M.D., Northampton 

The Berkshire District . . . Stanley H. Osborn, M.D., North Adams 

The history of the new State Department of Health re- 
mams to be written. At this time all that it is fitting for 
the author to say is that its work has been well begmi, with 
enthusiasm among its members and with the goodwill of the 
local boards of health. It is to be hoped that its record will 
be as good as, and even surpass, if possibki that of the State 
Board of Health which it replaced; that its work will be not 
only a continuation but an expansion of that which has so 
greatly benefited the people and given fame to the Common- 
wealth throughout the world. In order to achieve this 
result it will be necessary to follow in the future the watch- 
words which have been so steadily adhered to in the past, 
namely: — 
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Sanitary science coupled with wise statesmanship; 
predomination of advisory functions over regula- 
TIVE functions; co-operation with local health 
authorities; education in public health; and, above 
all, a recognition of the principle that public 
health is concerned not alone with disease, but 
with all of the environmental conditions which 
make for wholesome, decent and comfortable living. 



CHAPTER XV 

STATE SANITATION 

It had been the intention of the author to devote this final 
chapter to a general discussion of the principles of state sani- 
tation, using the Massachusetts State Board of Health as an 
example — nay as a model — and showing how the example 
of Massachusetts has been followed, with variations, by the 
other states; but the recent publication of Dr. Chapin's com- 
prehensive report on " State Public Health Work," * based on 
an actual survey of all of the state boards of health in the 
country, would make such a discussion a work of supereroga- 
tion. Yet for the benefit of students of sanitation, present 
practice will be discussed briefly, making frequent use of Dr. 
Chapin's studies, and cordially recognizing his courtesy in 
permitting quotations of more than ordinary length. 

At the present time ^ every state in the union has a central state 
public health organization. This is usually called the State g,..;^^^ 
Board of Health, but in a few instances, the State Depart- 
ment of Health. Where the organization is that of a board, 
the secretary of the board generally acts as the executive 
Health Officer. In some states, however, this executive is 
called the Commissioner of Health, the Director of Health, 
the State Health Officer, or the Superintendent of Health. 
Oklahoma has no board provided for by law, but the Com- 
missioner of Health has formed an advisory board to aid him. 

The qualifications of the members of these state boards of 
health vary all the way from '^ physicians learned in sanitary 
science '^ to '^ discreet citizens." In some states the gover- 

^ A report on " State Public Health Work," by Dr. Charies V. Chapin, made 
imder the direction of the CouDcQ on Health and PuUk Instruction of tte 
Mediral Aaaodation. Published by the American Medical Association. 1916. 

* 1916. 

ai9 
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nor, the attorney-general, or other state officers are ez-offido 
members of the state board of health; in some states the 
medical associations are recognized; and in one state, Ala- 
bama, the members of the board must be '^ Censors of the 
State Medical Association." The members of the state boards 
of health are usually appointed by the govemor, and subject 
to confirmation by the senate or council, 
quftiifica- In 1850, Lemuel Shattuck advised a mixed membershq) 
Members ^OT a State board of health, consisting of '' two physidans, 
one coundllor-at-law, one chemist or natural philosc^iher, 
one dvil engineer, and two persons of other professions or 
occupations — all properly qualified for their office by their 
talents, their education, their experience, and their wisdom." 
In general, Massachusetts has followed this idea with emi- 
nent success. Dr. Chapin believes that with a competent 
executive it is better that the members of the board should 
not be professional sanitarians in active practice, but phy- 
sicians and laymen of ripe judgment. The main thing in the 
author's opinion is to obtain men of intellectual breadth, wis- 
dom and character, men whom people and legislators wiB 
trust, men who will take a lively interest in their work. If at 
the same time they have some technical knowledge of health 
matters, so much the better. Dr. Chapin is quite ri^t, how- 
ever, that no professional sanitarian should serve as a mem- 
ber of a state board of health and at the same time practice 
within the limits of the state. Sooner or later public and pri- 
vate interests are sure to conffict; this does not refer, of 
course, to physicians of regular practice. In foiuleen states 
the laws require that all of the members of th^ state boards of 
health shall be physicians: in fourteen other states a loa- 
jority of the members must be physicians; and in six, one (X 
more members must be physicians. 

The usual nimiber of members of a state board of health is 
seven, as suggested by Lemuel Shattuck, but this varies in 
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different states from three to thirteen. Gontinuity is secured 
by making appointments for long terms, and by arranging to 
have only a minority of the members go out of office at one 
time. ^ 

It is of the highest importance that state boards of health PoUtks 
should be as far as possible removed from politics. In order 
to make the positions on these boards unattractive to politi- 
cal office holders, it is generally considered wisest to have the 
members of the board unpaid, or at most receive a merely 
nominal compensation for attendance at meetings; for the 
same reason it is best to limit the powers of the boards chiefly 
to advisory functions. 

A strong executive officer is absolutely essential. Thisoffi- The Health 
cer, whether called the Secretary of the Board, or the Health ^g^iu 
Commissioner, should be a man of the highest technical abil* 
ity. No one should be elected to this important position un- 
less he has had training in sanitation and experience in public 
health work. He must be a good administrator, a man of dis- 
cernment in choosing assistants, and of judgment in selecting 
the most efficient means for the promotion of the public 
health. '' It is worse to waste the state's monev in fruitless 
lines of endeavor than it is to dissipate it by poor adminis- 
tration." Preferably the Health Conmiissioner should be 
chosen by the Board and responsible to it. In some states 
he is appointed by the Governor. 

In order to secure the best results the chief health execu- 
tive should give all of his time to the work, should be chosen 
for a long term, say four to six years, and should receive a 
sufficient salary. At present the salaries of executive officers 
vary from $200 to $10,000 per year. It is usually difficult to 
secure a man of the right sort for a salary of less than $5,000 
per annmn. Freedom of choice in the selection of a health 
officer should be provided for. '^A most ridiculous, anti- 
quated and mischievous provision is found in the statutes, 
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and even the constitutions, of some states, that the incum- 
bent of this office must be a resident of the state and even a 
voter, for it frequently happens that the most suitable person 
for a position like this cannot be found within the confines d 
the state." It might be added that this criticism applies to 
the choice of mmndpal health officers as well as to state 
health executives, 
ididai While, in general, it may be said that the most useful work 

°^"^^ done by a state department of health is accomplished in an 
advisory way, yet there are certain governmental powers 
which should properly be conferred upon this department 
These powers cover the three principal divisions of dvQ 
government with which Americans are familiar, namely, the 
judicial, the legislative, and the executive. Dr. Chainn 
describes these as follows: 

It is often necessary for the health department to act in a sort of ju- 
dicial capacity. In the case of certain nuisances, e^)ecially offensiw 
trades, the state board of health may be authorized, or directed, to 
hold hearings and to listen to the evidence presented by oi^x)sing par- 
ties and to render a decision. Similar action may have to be taken in 
regard to the pollution of streams, to food adulteration, or to violations 
of medical practice acts. In some states these hearings are specially 
provided for by law. 

igiaiative Most State boards of health are given certain legislative 
JJJf ^ powers. Sometimes this power is very broad; sometimes it 
^^ is quite restricted. A very broad grant, such as to make 
»t8 " rules for the protection of the public health " is virtually 
conferring on the board of health great legislative power, and 
a power which may profoundly aflfect the lives and property 
of the citizens. It is sometimes a difficult matter to decide 
the extent to which a legislature may lawfully del^ate such 
power to a state board of health. While there has been a dis- 
position in some states to question the constitutionality of 
these broad powers, there seems to be no objection anywhere 
to the making of rules for the purpose of defining and carry- 
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ing out the details of measures authorized by the Legislature. 
Thus it is probably alwasrs permissible to authorize a state de- 
partment of health to declare what diseases are to be con- 
sidered conmiunicable, and how they shall be reported; to 
determine the manner and period of isolation; to prescribe 
exactly what methods of disinfection shall be employed; to 
make rules to prevent water supplies from receiving pollu- 
tion; to make r^ulations for the cleanliness of hotels, bak- 
eriesy and slaughter houses; to fix chemical and bacterial 
standards for milk and other foods; and to prescribe a great 
nimiber of similar details of public health administration 
^diich need to be flexible enough to be easily changed, and 
which the Legislatiure cannot conveniently or properly con- 
sider. The increasing importance of technical details in con- 
nection with public health matters is an added reason why 
they cannot be competently passed upon by members of the 
legislature. Among the subjects for which state depart- 
ments of health commonly legislate are the regulation of com- 
municable diseases, quarantine, control of water supplies, 
ice supplies, sewage disposal, garbage disposal, nuisances, 
public buildings, bathing places, cold storage of food, vital 
statistics, transportation and disposal of dead bodies, and the 
like. In some states the boards of health are authorized to 
make rules regarding the adulteration of food, and the gen- 
eral conservation of the waters of the state. 

In connection with this subject the question of public Health 
health codes must necessarily be considered. While it is a 
convenience to have such codes for states, it seems to be a 
fact that up to the present time many of the so-called codes 
have not been well drawn. Massachusetts has no regular 
public health code, but the '^ Manual of Public Health Laws" 
practically serves the purpose of a code. The best example 
of a sanitary code is that recently adopted by the state of 
New York. 
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Executive The extent to which executive control should be possessed 
Ad^^ory by State boards of health is also a matter upon which opinion 
Functions diffej;3^ Many offidals believe it to be wroug in principle^ and 
favor giving greater powers to local officials. In some states, 
however, the local health authorities are so inefficient that 
state control is practically the only way to obtain satis&c- 
tory results. The increase in foreign population has made 
executive control more needed than in former days. One 
of the problems of the future is to secure a better co-ordina- 
tion of the powers of the state officials with those of local 
health officers. 

The practice of giving broad executive powers to the state 
boards of health does not seem to have accomplished hdtta 
results than those obtained in Massachusetts under its 
advisory powers, and gradually sanitarians are coming to 
believe that, in general, better results may be secured by 
educational means, and by the aid of advisory powers, than 
by coercion. When the cities and towns of a state come 
to realize that the state board of health exists primarily to 
assist them in the solution of their problems, and not to 
compel them to undertake sanitary reforms which they do 
not desire, and which they perhaps cannot afford, the woik 
of the state department will increase in dignity and in power. 
On the other hand, it should be recognized that the power 
to advise must be supported by the power to enforce 
action, in case the public health of the state urgently 
demands it. 
Relation There are various ways in which state health dq)artments 
state^d have attempted to exercise control over local affairs. In some 
^^^ states provision is made by statute for the supervision, or di- 
rection, of local boards of health or health officers, thou^ as 
a rule these powers have not been very definitely stated. 
Sometimes provision has been made for the state depart- 
ment of health to temporarily take charge of local public 
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health work, if sanitary affairs are not being properly 
cared for, and when this is done, the arrangement is 
that the expense incurred shall be a charge upon the local 
community. Another way is that of prescribing the neces- 
sary qualifications for local health officials. Thus, in New 
Yoik state the law requires that the state health council shall 
have the power to prescribe the qualifications of local health 
cheers. A step further in this direction would place the ap- 
pointment and removal of local health officers in the hands 
of central authorities. In Vermont the township health offi- 
cers are appointed by the State Board of Health. 

A slightly different method of co-curative work is that 
which has long been used in Europe, and which in the United 
States was first used in Massachusetts, namely, the appoint- 
ment by the State Board of Health of health inspectors, or 
district health officers, whose function it is to assist in the co- Saniuiy 
operation of local authorities, and to act as a means for the ^"^^ 
State Board of Health to assist the local boards. Mention is 
made of the work of these district health officers elsewhere in 
this volume. In New York state the law which went into 
effect in January, 1914, provided for a division of the state 
into sanitary districts, each with a Supervisor appointed by 
the Commissioner of Health. New York dty was excepted 
cm account of the special conditions which exist there. The 
duties of the Supervisor are specified in the act as follows: 

X. To keep himself inforaied as to the work of each local h^salth offi- 
cer within his sanitary district. 

2. To aid each local health officer within his sanitary district in the 
performance of his duties, and particulariy on the appearance of any 
oootagious disease. 

3. To assist each local health officer within his sanitary district in 
making an aimual sanitary survey of the territory within his jurisdic- 
tkm, and in maintaining therein a continuous sanitary supervision. 

4. To call together the local health officers within his district or any 
3ortion of it from time to time for conference. 
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5. To adjust questions of jurisdiction arising between local health 
ofGicers within his district. 

6. To study the causes of excessive mortality from any disease in 
any portion of his district. 

7. To promote efficient registration of births and deaths. 

8. To inspect from time to time all labor camps within his district 
and enforce the regulations of the public health council in relatioD 
thereto. 

9. To inspect from time to time all Indian reservations and enforce 
all provisions of the sanitary code relating thereto. 

10. To endeavor to enlist the co-operation of all the organizati<H)S 
of ph3^icians within his dbtrict in the improvement of the public 
health therein. 

11. To promote the information of the general public in all mattas 
pertaining to the public health. 

12. To act as the representative of the state commissioner of health 
and under his direction, in securing the enforcement within his district 
of the provisions of the public health law and the sanitary code. 

North In North Carolina the state department of health put into 

ywima s gg^|. what is called the " unit plan " for the state diiectioD 
Plan " q{ local health work. According to it the unit refers to the 
kind of health work which the state proposes to undertake^ 
and not to a geographical area. The advantage claimed f<v 
this plan is that where the rural districts cannot afford to 
maintain a full time health officer and carry on all of the inn 
portant kinds of public health work, they may be induced to 
take them up, one at a time, paying the state health dqpart- 
ment to do the particular task selected. The plan enables 
specially trained men employed by the state gradually to ex- 
tend their activities over the entire area. An example of this 
work is the contract which was entered into with ten coun- 
ties in North Carolina, iniQi 5, for free immimization against 
typhoid fever. Each county appropriated five hundred dol- 
lars, and in some counties as many as one third of the peq^ 
were immmiized. In Florida practically all of the local work 
is done by the state, and in Pennsylvania this is true for about 
one quarter of the population in the rural districts. 
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Another useful way of co-ordinating and improving local Conferences 
public health work is that of holding regular conferences of c^^^ 
local health officers at which matters of public health are dis- 
cussed. In some states such meetings have been held for 
more than a generation, and have virtually been schools for 
health officers. Sometimes these associations are voluntary, 
but in other instances, the local officials are required to at- 
tend the conferences. On account of the expense connected 
with these conferences — an expense which often has to be 
borne by the individuals attending — the idea has been sug- 
gested in some states of arranging for correspondence courses 
covering various questions of hygiene and sanitation. All of 
these matters are ably discussed by Dr. Chapin in his report. 

Dr. Chapin says: 

One of the most important functions of a state health department is Public 
to instruct the people in the science and art of sanitation. They must ^^ftion 
be tau{^t how disease is caused and how it can be prevented. Among 
the methods now commonly used may be mentioned monthly bulletins 
used by the state departments of health, special buUetins, posters, 
spedsi articles written for the local press, public lectures and exhibits, 
public health cars to carry these exhibits around the'state, and inten- 
sive campaigns of all sorts such as ''Clean Up Weeks,'' ''Health Days," 
and the like. At the present time there appears to be no danger that 
public health education is being neglected. On the contrary there is 
some danger lest the work be overdone. Sanitation and public health 
have been taken up by the press as features and they are often used for 
advertising purposes. Newspapers, magazines, the platform, and the 
pulfnt have been invaded by public health propaganda. There is no 
fear for lack of quantity, but there is great danger that the quality may 
suffer. The most important thing in public health education is to tell 
the truth. If sanitary science were an exact science, false teaching 
would be easily found out. Because it is not an exact science it re- 
quires care in teaching. It should not be made still more inexact by 
lapses from the truth. It is not necessary to be false to be interesting, 
though it is much easier. It takes some trouble to find out the truth. 
It is easier to guess at it. The hiuried writer often does. There are 
enough things that are certain. There is no need of teaching what is 
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uncertain. The great fault in health education today is that it does 
not always teach the absolute truth. In studying the efficiency ci 
health education one should bear in mind especially its simplicity, at- 
tractiveness, truth, and ability to reach the people. 

biications This subject of public health education raises a question 
of policy, which ought to be discussed seriously. Should a 
state board of health attempt to teach the individuals of a 
state directly, or ought it to instruct the teachers, to furnish 
the data, to formulate the principles of hygiene and sanita- 
tion, leaving it for those who are in close touch with individu- 
als to make the practical applications ? While differences 
among the states may make both methods necessary the 
author is strongly of the opinion that the latter method is the 
one which in the end will yield the best results. The endeav- 
or of a state department of health to write its bulletins for 
the ignorant reader, and to issue cartoons which border on 
the witty, the flippant, or the horrible, is bound to lower the 
tone of public health writings generally, to greatly increase 
the cost of health departments, and to lessen the respect for 
their authority.. It would be far better for the state de- 
partments of health to keep all of their publications on a 
high plane, maintaining what may be called a university 
standard. 

larantine Our State form of government restricts the public health 
measures which can be carried out by the federal govern- 
ment; yet there are certain activities which inherently rdate 
to the nation rather than to the states. One of these is qua^ 
antine, or the protection of the people against infection frun 
other countries. To a great extent quarantine powers are 
now exercised by the United States Public Health Service, a 
division of the Treasury Department, but until recently the 
City of Boston had charge of the quarantine station of that 
city, and the State of New York had charge of the quaiantine 
station of New York. This service ought to be waitmnj>l. 
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States now have the power to apply quarantine regulations 
against other states. During epidemics of yellow fever, these 
powers were sometimes exercised. Even now quarantine 
r^ulations affecting animals are not unconmion. The great 
development of transportation facilities has largely wiped 
out state boundaries, however, and quarantine regulations 
based on such lines are becoming more and more illogical. 
Internal qiiarantine ought also to be under national control, 
just as much as the regulation of interstate commerce. We 
have recently seen the need of this in the attempts made to 
prevent the spread of infantile paral3rsis. 

The inspection of inmiigrants is another national public 
health function already exercised by the Public Health 
Service. 

There are many questions relating to the pollution of PoUutkmof 
streams which involve interstate relations. The United streams 
States Supreme Court is now the only tribimal before which 
conflicting interests can be brought. A famous case was that 
of the State of Missoiui acting in the interest of the City of St. 
Louis against the State of Illinois and the Chicago Sanitary 
District, in which it was claimed that the sewage of Chicago, 
sent westward through the Drainage Canal, contaminated the 
water supply of St. Louis. There are those who believe that 
this whole matter of interstate stream pollution should be 
placed under the control of a national authority. Others 
believe that advisory powers by an impartial national author- 
ity would be sufficiently effective, and would be better 
suited to oiu: form of government — the Supreme Court 
always being available in case of the failure of the gentler 
methods. 

No one can doubt the desirability of co-operation between 
states, and the establishment of uniform standards of various 
kinds. The United States Public Health Service is doing ex- 
ceDent service in fostering such co-<^)eFat]on, by means of its 
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annual conferences, by its scientific investigations, and its 
publications. 

There are various other departments of the federal govern- 
ment which have to do with public health matters. In the 
Department of Agriculture the Bureau of Chemistry has 
charge of the enforcement of the Federal Pure Food Law, 
and the Bureau of Animal Diseases has charge of certain 
dairy matters and meat inspection. In the Department of 
Labor there is a Children's Bureau, while Vital Statistics are 
kept by a division of the Bureau of the Census in the Depart- 
ment of Commerce. 
\ Federal There are good reasons for the assembling of some of these 
S1b£ja"^ activities in a National Department of Health, and some 
time this will probably be done. On the other hand there are 
objections to the multiplication of cabinet positions. Mean- 
time the Public Health Service is growing in power and effi- 
ciency, and is more and more coming to perform the functions 
of a Federal Department of Health. 
:ost of It is difficult to compare the cost of the state boards of 

JJJ[^^*J^ health in the different states because of the great differences 
>f Health in the kind of work attempted and the conditions under 
which it is done. It is interesting, however, to compare the 
total expenditures of the different states for public health 
purposes. These are given by Dr. Chapin as follows : 

Annual Exfenditubes op States Departuents op Hbatlh * 

Expenditure for Health Cents Per Capita 

Pennsylvania $1,047,431.66 ^ Rorida 15.21 

New York 284,676.85 Pennsylvania 12.70 

Massachusetts .... 180,219.14 Maryland 10.54 

Maryland - 142,600.00 Vermont 9.27 

Illinois 133,919.60 Nevada 7.59 

Florida 129,012.03 Montana 5.45 

New Jereey 125,942.15 Idaho 5.22 

California 112,95348 Massachusetts 4.95 

Ohio 9i»736.25 Louisiana 4.93 

1 Abo $z,z83,543.o7 for tuberculosis sanatoria. 

♦ " State Public Health Work " by Dr. Charles V. Chapin, 1916, p. 192. 
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Annual Exfbnditukes of State 

Kipcnditare for Hwkh 

Louisiana $87,491.20 

Minnesota 72,013.31 

Indiana 64,719.00 

North Carolina . . . 61,031.78^ 

Texas 48,200.00 

Kansas 46,430.00 

Virginia 45,000.00' 

Michigan 44,872.07 

Wisconsin 38>305.63 

South Carolina 36,112.52' 

Vermont 33»385-5o 

Georgia 33i3ii-90 

Oklahoma 32,700.00 

Iowa 32)5^*33 

Kentucky 30,002.45 

MiiBOuri 29,206.19 

Connecticut 27,000.00 

Alabama 25,000.00 

Montana 23,600.00 

Mississippi 22,975.43 

New Hampshire . . . 21,200.00 

Idaho 19,820.00 

Colorado 19,980.00 

Rhode Island 18,569.18 

Tennessee 16,552.49 

Washington 15,240.00 

Maine 14,893.24 

Oregon 14,000.00 

West Virginia 14,000.00 

Utah 12,150.00 

Nebraska 10,640.00 

North Dakota .... 10,569.38 

South Dakota 9,730.00 

Arizona 9,300.00 

Arkansas 8,970.00 

Delaware 8492.02 

Nevada 7,500.00 

Wyoming 2,100.00 

> Ako $52,376.79 for tubereolosb laiuitoria. 

> Ako l45«ooo for tuberculosb lanatoria. 



Departments of Hbalib (cont'd) 

Cents Per CapiU 

New Hampshire 4.81 

New Jersey 447 

Delaware 4.04 

California 3.96 

Arizona 3.76 

Minnesota 3.25 

Rhode Island 3.14 

Utah 2.60 

Kansas 2.60 

New York 2.87 

North Carolina 2.60 

Indiana 2.32 

South Carolina 2.27 

Connecticut 2.24 

Colorado 2.19 

Virginia 2.09 

Maine 1.95 

Ohio 1.80 

Illinois X.78 

Oregon 1.78 

Oklahoma i.6x 

Wisconsin 1.56 

North Dakota 148 

Michigan 148 

Iowa 146 

South Dakota 145 

Kentucky 1.27 

Wyoming 1.24 

Georgia x.2x 

Texas 1.13 

Alabama i.xx 

Washington 1.08 

Mississippi x.20 

West ^xginia 1.02 

Missouri 86 

Nebraska .85 

Tennessee 73 

Arkansas 53 

* Abo $10^000 lor tobeicaloib camp. 



Dr. Chapin endeavored to compare the public health work 
in the different states by giving to each a rating based upon 
the volume and character of the activities. A score card 
was used for this purpose and a value assigned to each activ- 
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pffidency ity , these values adding up to a total of i ,000, w\ndi was sup- 
ra Mass, posed to represent a perfect score. The following tables, 
Jg^2^ taken from Dr. Chapin's report show how this perfect score 
was made up, and how the work of the Massachusetts State 

Board of Health was the nearest approach to this perfect 
standard. 

Rating of Massacbusbtis Statb Boaxo of Hsalth 

(According to Dr. Chapin) 

Perfect MsM. State 

Sooce Boudof Heakh 

Supervision of Local Health Officers: 

Personal supervision 60 60 

Conferences 20 o 

Bulletins 20 15 

Communicable Diseases: 

Notification 30 76 

Direct control 80 76 

Intensive work 50 o 

Tuberculosis: 

Notification 20 ao 

Sanatoria 20 20 

Ho^itab 20 20 

Dispensaries 20 20 

General education 30 o 

Intensive work or direct control 30 10 

Diagnostic Laboratory: 

Scope of work 10 4 

Amoimt of work 70 70 

Distribution of Sera and Vaccines: 

Varieties 10 10 

Amount 40 40 

Vital SUtistics: 

Deaths 40 40 

Births 40 40 

Tables 20 20 

Child Hygiene: 

Intensive work 40 o 

Literature to mothers 10 o 

Prevention of ophthalmia « . . 10 10 

Supervision of midwives 10 o 

Education: 

New^wpers 30 o 

Bulletins 30 15 

Exhibits 30 10 

Lectures _io 10 

Carried f (ffwaid 800 530 
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Rating or Massaghusetis State Board of Health (cont'd) 



Brought forward 800 

Food: 

Milk supervisioii 40 

Sanitary handling of food 20 

General sanitation: 

School construction 30 

Public institutions 10 

Hotels and camps 10 

C6ntrol of Water and Sewage: 

Approval of plans 40 

Surveys 30 

Supervision 30 

Extra Credits o 



1000 



SUte Board 
o<HmIUi 

530 



35 
12 

ID 

8 
o 

40 

30 
30 

so 

745 



Rating of Statb Boards of Health 



(According to 

Perfect lEtiDg zooo 

Massachusetts 745 

New York 730 

Pennsylvania 716 

Minnesota 574 

New Jersey 555 

Indiana 536 

Maryland 507 

Kansas 499 

North Carolina 411 

Virginia 397 

Rhode Island 432 

North Carolina 432 

^^rginia 397 

Connecticut 393 

Kentucky 393 

Wisconsin 392 

Michigan 370 

Illinois 346 

California 342 

New Hampshire 320 

Ixmimani 325 

Mississippi 297 

Maine 280 

Washington 262 



Dr. Chapin) 

Perfect nUinc zooo 

Florida 262 

Montana 253 

Oregon 227 

Iowa 225 

South Carolina 165 

Utah 161 

Georgia 156 

Missouri 152 

North Dakota 139 

Ddaware 131 

Idaho 127 

Tennessee 122 

Teias 116 

West Virginia 1x3 

Colorado 106 

Alahama loi 

South Dakota 105 

Oklahoma 97 

Nevada 94 

Arkansas 74 

Nebraska 66 

Arizona 39 

Wyoming 10 

New Mexico o 



Comparai- 
tive Effi- 
ciency 
Rati^ 
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he PubUc Prevailing ideas in regard to public health have their peri- 
enduium odic movements; each new discovery eclipses for a time all 
the ideas which have become established. These pulsations 
are often due to the motive power of great basic ideas or pas- 
sions inherent in the human race, or to the recurrence of cer- 
tain fundamental conceptions. The penduliun swings from 
the spiritual to the material, from the conservative to the 
radical, from the aristocratic to the democratic, from peace 
to war, and then it swings back again from war to peace, from 
radical to conservative, from the material to the spiritual — 
so it has ever been. In these changes the new ideas cause us 
temporarily to forget the good which lay in the old. Wc 
have seen these changes take place in the biological woild, 
and within rather a short time, the emphasis has been shifted 
back and forth between heredity and environment. 

In the days of Lemuel Shattuck, it was man's environment 
which was thought to have most to do with his health. The 
early investigations of the Massachusetts State Board of 
Health were concerned with the air he breathed, the water he 
drank, the food he ate, the houses he Uved in, the disposal of 
his waste products, but since the days of Pasteur bacteriol- 
ogy has ruled the health officer, the "new public health" has 
taken its place. Emphasis has been placed " not upon man's 
environment but upon man himself." Health workers have 
fought commimicable diseases of all kinds with new weapons, 
bravely, and successfully, and health departments have been 
organized and reorganized to that end. Dr. Chapin recog- 
nizes this point of view, and his rating schedule is founded 
upon the idea that the chief object of a health department is 
to prevent disease. Some sanitarians regard this as too 
narrow a view, 
le New The " new public health " movement is now in full swing, 
laitii and its momentima ought some day to carry it to the point 
where communicable diseases have been practically obliter- 
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ated from the earth. Nothing in all history has done so much 
to reduce the su£fering and misery of mankind as the curative 
and preventive arts which have grown out of the science of 
bacteriology. Never in history have the mortality and mor- 
bidity rates of the people fallen so low as since the day of Pas- 
teur, Lister, and Koch. 

Yet while these inspiring events have been claiming the Chanpng 
attention of scientists and health officers, the environmental 
conditions of man have been undergoing a series of changes 
far-reaching in importance. While the dangers of contact in- 
fection were being demonstrated, the opportimities for con- 
tact were bemg increased through the growth of cities, the 
crowding of buildings, the multiplication of schools and fac- 
tories. Within a generation we have seen a great increase in 
urban life, a substitution of indoor for outdoor occupations; 
tenement houses and ** three deckers " have taken the place of 
single dwellings; the tall office building has appeared, and 
himmn beings have taken to a '^ cellular " type of housing; 
machines have replaced physical labor; leisure has increased; 
cheap transportation has replaced walking; nerves have been 
made to do the work of muscles — even foods have changed. 

These new conditions give rise to new health problems. The new 
While there are fewer deaths from communicable diseases, nlnith 
there are more deaths than formerly from constitutional dis- J^*^|^ 
eases. The physique of the people has not improved as much suffident 
as the death-rates have been lowered. In many ways we are 
coming to believe that the new public health methods are not 
alone sufficient to safeguard the public health. Although in 
some ways they far surpass Lemuel Shattuck's ideal, in other 
ways they do not reach it. It is not enough to do away with 
conununicable disease; it is not enough to merely lengthen 
Itfe. 

Health is something more than the absence of disease — 
it has a positive quality which must be recognized. Health 
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should not be measured qualitatively alone, but quantita- 
tively. It is the same in physical as in spiritual things, we 
should strive not only '' that we may have life but that we 
may have it more abimdantly." To this end bacteriology 
and sanitation must be supplemented by physiology and 
hygiene. Preventive measures must be applied not only to 
ward off disease, but to keep human bodies sound as well as 
clean. The Romans taught us the arts of sanitation; Pasteur 
showed us why cleanliness is necessary; the Greeks empha- 
sized the idea of bodily health, — a sound mind in a sound 
body. We must follow the " Hygiea " of the Greeks as well 
as the '^ Sanitas " of the Romans if we are to give full meaning 
to the old Anglo-Saxon word " Haelth." 
be Health The old expression '' the health and comfort of the people " 
'the ^^ had much to commend it. The courts recognized it. The 
^^^ new public health is inclined to regard comfort as a thing 
apart, and to consider the care of the environment, unless it 
bears on disease prevention, to belong in some other depart* 
ment of government than the board of health. The author 
believes this tendency to be an imfortimate one. Human 
health and comfort are inseparable. Cheerfulness and happi- 
ness are not only a result but a cause of good health. 

The old school of public health practiced general sanita- 
tion, with the object of controlling communicable diseases 
en masse J and of promoting himian vitality. The new school 
of public health adopts specific measures for the control of 
specific diseases, but to be complete, it must also see to the 
maintenance of a suitable environment, in order that man 
may live a wholesome, decent, and happy life, as free as possi- 
ble from disease, 
ate State sanitation should be given a broad scope, and state 

St be " departments of health should concern themselves with many 
^^ things outside the range of conmiunicable diseases; they 

should take cognizance of the people's health both in the new 
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way and the old. While emphasizing chiefly preventive meas- 
iires based on bacteriology, for the reason that at the present 
time money spent for them wiU bring larger returns in disease 
prevention than in other ways, it should not be forgotten that 
the care of lakes and streams and harbors, the drainage of 
swamps, the disposal of garbage and rubbish and sewage, the 
cleaning of streets, the control of animals and insects, the 
elimination of foul odors, the regulation of housing, the con- 
trol of offensive trades, the inspection of factories and schools, 
and many other environmental studies are by no means 
to be n^lected or to be regarded as outside the legitimate 
functions of the state health authorities. 

It is because he believes in this broad view of state sanita- 
tion that the author takes pleasure in bringing again to the 
attention of the public the comprehensive ideals of a former 
generation set forth by Lemuel Shattuck, and the varied 
achievements of the Massachusetts State Board of Health. 
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INTRODUCTION 



Commonwealth of Massachusetts 



In the year One Thouaand £i|^t Hundred and Forty-Nine 



RESOLVE 



Relating to a Sanitary Survey of the State 

Resolved^ That His Excellency the Governor, by and with the advice 
and consent of the Coundl, be and he is hereby authorized to appoint 
three persons to be Commiasionersy to prepare and report, to the next 
General Court, a plan for a Sanitaiy Survey of the State, embracing a 
statement of such facts and suggestions as they may think proper to 
illustrate the subject. The Commissioners shall be paid, for the time 
actually qpent in the discharge of their duty, and for their necessary 
travel, the same compensation that is paid to the members of the 
General Court; and also for blanks and circulars used, and for post- 
age and other necessary expenses paid, in said commission; and a sum 
not exceeding fifty dollars, to purchase books on the subject; fro- 
videdy haweoefj that said books shall be considered the property of the 
Commonwealth, and shall be deposited in the State Library when the 
conunission shall be dissolved: fravided, the whole expense of said 
conmiission shall not exceed five hundred dollars; and that warrants 
be drawn accordingly. 

House of Rkpixsbntativbs, May i, 1849. 
FMMtd. FRANaS B. CROWNINSHIELD, Speaker. 

In Senate, May 2, 1S49. 
Paned. JOSEPH BELL, Presided. 

Kay 2, 1S49. — Appro v ed. 

GEO. N. BRIGGS. 
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Commonwealth of Massachusetts 



To all Persons io whom these Presents shall come. 

Greeting: 

Wheiieas, by a Resolve of our Legislature, ai>- 

proved by our Governor, the second day of May, 

in the year of our Lord one thousand eight hun- 

r . dred and forty-nine, entitled *' Resolve relating to 

a Sanitary Survey of the State," it is provided, 
** that His Excellency the Governor, by and with 
the advice and consent of the Council, be and he 
is hereby authorized to appoint three persons to 
GEO. N. BBIGG8 be Conunissioncrs, to prepare and report, to the 

next General Court, a plan for a Sanitary Survey 

of the State, embracing a statement of such facts and suggestions as 

they may think proper to iUustrate the subject ": 

Now, thekefoke, be it known, that we, by our Governor, with the 
advice and consent of the Coundl, confiding in the abiUty of Lemujo. 
Shattuck, of Boston, Nathaniel P. Banks, Jr., of Waltham, and 
Jehiel Abbott, of Westfield, do hereby appoint them Conmiissioners 
for the piuposes aforesaid, and enjoined in the Resolve above redted, 
with all the powers and authority, and subject to the duties and obliga- 
tions which are or may be by law imposed upon them in their said 
capacity. 

In testimony whereof, we have caused the seal of 
the Commonwealth to be hereunto affixed, the 
third day of July, in the year of our Lord <me 
thousand eight hundred and forty-nine, and of the 
Independence of the United States the seventy- 
third. 

By Hfa ExceDoicy the Gov. J }ff^^ TUFTS, 

ernor, with the advice and > ' 

consent of the Council. ) Deputy Secretary of the Co mmo nweaUh, 
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Report of the Commissioners 

TsE Commissioners, appointed on the third day of July last '^ to 
prepare and report, to the next General Court, a plan for a Sani- 
tary Survey of the State, embracing a statement of such facts and 
suggestions as they may think proper to illustrate the subject," 
have considered the matters referred to them, as far as the limited 
time at their command, and other circumstances, since their ap- 
pointment, would permit, and submit their Report. 

As the object of our commission is comparatively new, and may 
not be clearly understood by every person, we will state what we 
understand to be its intention. By a Sanitary Survey of the State 
is meant, an examination or survey of the different parts of the 
Commonwealth, — its coimties, its towns, and its localities, — to 
ascertain the causes which favorably or unfavorably affect the 
health of its inhabitants. The word sanitary means relating to 
health.^ When we speak of the sanitary condition of a town, we 
include a description of those circumstances which relate to, or 
have an effect upon, the health of its inhabitants. When applied 
to the inhabitants of a town or district, in their social capacity, it 
rdates to public health; when to individuals, it relates to per- 
sonal or private health. 

The condition of perfect public health requires such laws and 
regulations as will secure to man associated in society the same 
sanitary enjoyments that he would have as an isolated individual; 
and as will protect him from injury from any influences connected 
with his locality, his dWelling-house, his occupation, or those of 

* This word is derived from the Latin aanitas, meaning ** soundness of body, 
health." It is sometimes written, enoneously, as we think, sanatory, sanotaiy, and 
sanitory. The most correct authors, however, now write, sanitary. Hygiene (from 
a Greek word, derived from Hygeia, the goddess of health, meaning to be well) is 
defined " health, the preservation of health, that part of medicine which regards the 
preservation of health." Hygiean and hygienic have the same meaning as sanitary. 
These words are sometimes used as tfrfmicai terms, especially by medical men; but 
we dislike, and see no good reason for substituting them for the more simple, proper, 
and comprehensive English words, health and sanitary, which are generally imder- 
stood. We would (fivest our subject of aU mystery and professional technicalities; 
and as it conoenis everybody, we would adapt it to universal comprehension, and 
universal application. 
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his associates or neighbors, or from any other social causes. It b 
under the control of public authority, and public administration; 
and life and health may be saved or lost, and they are actually 
saved or lost, as this authority is wisely or unwisely exerdsed. 

The condition of perfect personal health requires the perfect 
formation of all the organs of the body, and the perfect pofoim- 
ance of each of their functions, in harmony with all the otheis. 
Such a condition gives to its possessor, strength, energy, power, 
buoyancy of spirit, happiness. Disease may be an imperfection 
in some organ, or a derangement or improper action in some func- 
tion, or both: and it may exist, and does actually exist, in all conh 
munities, in an infinite number of degrees, from the sU^test 
deviation from a standard of perfect health, through all the varie- 
ties of sickness, to the lowest standard of vitality, just as the body 
is about to perform its last respiration. Such a condition gives 
to its possessor, weakness, lassitude, inability, depression, pain, 
misery, death. And one or the other of these conditions may be 
chosen, and is actually chosen, to a greater or less extent, by 
almost every human being. 

We believe that the conditions of perfect health, either public 
or personal, are seldom or never attained, though attainable; that 
the average length of hmnan life may be very much extended, and 
its physical power greatly augmented; that in every year, within 
this Commonwealth, thousands of lives are lost which might have 
been saved; that tens of thousands of cases of sickness occur, 
which might have been prevented; that a vast amoimt of un- 
necessarily impaired health, and physical debility, exists among 
those not actually confined by sickness; that these preventable 
evils require an enormous expenditure and loss of money, and 
impose upon the people imnmnbered and immeasurable calami- 
ties, pecuniary, social, physical, mental, and moral, which mig^t 
be avoided; that means exist, within our reach, for their mitiga- 
tion or removal; and that measures for prevention ynH effect 
infinitely more, than remedies for the cure of disease. 

Some of the reasons for this belief will be given in the pages of 
this report. If it shall appear that it is well foimded, — if, in- 
deed, there are facts to support, and legitimate arguments to 
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sustain it, — what subject, it may be asked, can come up for con- 
sideration, that shall transcend it in importance ? We look upon 
things as valuable, that are worthless without life, and that can- 
not be enjoyed without health. How much more valuable, then, 
the means to possess and to enjoy both life and health, which 
alone give value to other objects! When compared together, all 
other matters this side the grave dwindle into insignificance. 

But whom does this great matter of public health concern ? By 
whom is this subject to be surveyed, analyzed, and practically 
applied ? And who are to be benefited by this application ? 
Some will answer, the physician, certainly. True, but only in a 
d^ee; not mainly. It will assbt him to learn the causes of 
disease ; but it will be infinitely more valuable to the whole people, 
to teach them how to prevent disease, and to live without being 
sick. This is a blessing which cannot be measured by money 
value. The people are principally concerned, and on them must 
depend, in part at least, the introduction and progress of sanitary 
measures. 

An eminent physician has recently said: ** Our educaticm has 
made our calling exclusively a curative, and not a conservative 
one, and the business of our responsible lives has confined it to us. 
Our thoughts are devoted to, our interests are concerned in, and 
our employments are connected solely with, sickness, debility, or 
injury, — with diminution of life in some of its forms. But with 
health, with fullness of unalloyed, unimpaired life, we, profes- 
sionally, have nothing to do." ^ Though this may generally be 
true, professionally, yet the intelligent physician '^ can see arrows 
of disease, invisible to anyone else; watch their havoc, and know 
whence they come, and how they may be stayed"; and there are 
many eminent medical men, who have, as individuals, nobly used 
the means which* their superior position and knowledge have 
traced within their control, in the prevention of disease, and in the 
promotion of public health. And we wish to increase the number 
of such professional men. We would not, however, confine it to 
them. We would not make it the object of any one profession ex- 

* Dr. Edwaxd Jarvis, Communicatioiis, Mass. Medical Society, Vol. VIU, 
p. I. 
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dusively.^ We would bespeak the attention of inteUigent men 
of all classes and all professions, whatever their prejudices or 
opinions may have been, to a candid consideration of the whole 
subject; and if found worthy, would solicit their co-operation and 
assistance, in its practical application and its onward progress. 

** Ignorant men," says Dr. Simon, '^ may sneer at the preten- 
sions of sanitary science; weak and timorous men may hesitate to 
commit themselves to its principles, so large in their amplication; 
selfish men may shrink from the labor of change, which its recog- 
nition must entail; and wicked men may turn indi£ferently from 
considering that which concerns the health and happiness of mil- 
lions of their fellow-creatures; but in the great objects which it 
proposes to itself, in the inmiense amelioration which it proffers 
to the physical, social, and, indirectly, to the moral condition of 
an immense majority of our fellow-creatures, it transcends the im- 
portance of all other sciences; and, in its beneficent operation, 
seems to embody the spirit, and to fulfil the intentions, of practi- 
cal Christianity." * 

In a subject of such vast importance, on which so little is gen- 
erally known, and so much ought to be universally known, and 
which is so full of interesting and useful illustrations, it is difficult 
to confine ourselves within the limits of a single report of reason- 
able length. This great matter cannot, however, be presented so 
as to be understood, without some detail. And though we shall 
restrain any inclination to go into minute illustration, yet, in our 
judgment, it would be unworthy of Massachusetts, under whose 
authority we act, and it certainly would be unsatisfactory to our- 
selves, if we failed to make the attempt, at least, to present the 
subject so that the people of the state may know what we mean; 

* The medical department of the National Institute have said, in the Tfeansac- 
tions of the American Medical Association, Vol. I, p. 306, that ** they had reaaons to 
know, that the medical profession in this country, as a general rule, has many pre- 
conceived prejudices to overcome, in order to prepare it to enter into the inquiry 
with that spirit of philosophical research, which can alone make its deductioiis piao> 
tically usefuL'' We sincerely hope, however, that this prejudice does not exten- 
sively exist 

' ** Report on the Sanitary Condition of the City of London," p. 38, by Dr. John 
Simon, Officer of Health; presented Nov. 6, 1849. '^^ ^^ valuable rqxxt we shall 
have occasion again to refer. 
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so that they may be able, if they choose, to carry our recommen- 
dations into practical operation; and so that, if thus applied, they 
will add to their physical power, and increase their intellectual^ 
sodal, and personal happiness. 

It should be borne in mind, however, that this report is de- 
signed to suggest a plan for a sanitary survey of the state, and not 
to contain the survey itself. We were authorized, however, by 
the resolve, to embrace a statement of such facts and suggestions 
as we might think proper to illustrate the subject. And as this is, 
in some respects, a report introductory to other useful informa- 
tion, which may hereafter be di£fused, if our reconmiendations 
should be adopted, it has seemed to us that it would be instructive 
and proper here, to make a general survey of what has been sug- 
gested, and what has already been done on the subject, abroad 
and at home. Without such a view, we cannot wisely form a plan 
for our own guidance. We have accordingly been at no incon- 
siderable labor and expense to obtain the most recent authentic 
information concerning the history and present condition of the 
sanitary movement; and we shall proceed to give some of the 
results of the investigation, before presenting our plan for a sani- 
tary survey of this state. 



CHAPTER XVn 

THE SANITARY MOVEMENT ABROAD 

The sanitary movement goes back to great antiquity, and is 
traced up to the direct revelation of the Supreme Lawgiver. '^ In 
the day that thou eatest thereof thou shalt surely die/' may be 
regarded as the first sanitary as well as moral precept. And from 
that time, down through the patriarchal ages, there is evidence 
that the preservation of health was inculcated as one of the primi- 
tive duties. The sanitary laws revealed to the Jews constituted 
a part of their religion. The regulations for cleanliness, purifica- 
tion, protection from contagious diseases, and for the general pres- 
ervation of health, are said to have been well adapted to the 
country in which they lived, and are still observed by the Arabs 
in that climate. 

The advantages of public health were known in many of the 
cities of Greece, at the height of her civilization. The Spartans 
paid great attention to the physical education of young men and 
yoimg women, and trained them to temperance, sobriety, and 
athletic exercises. Plato and Aristotle thought that no dty could 
exist without health officers; and Epaminondas, Demosthenes, 
and Plutarch served in that capacity. Hippocrates, '^ the Father 
of Medicine," considered a knowledge of the causes of disease 
essential to the physician. 

But the Romans were the most sagacious and extensive legis- 
lators in such matters. They were in many things masters of the 
practical ; and have left vestiges still pregnant with the wisdom of 
experience. With them, nothing seems to have been deemed 
** common or unclean " that could protect the public health. We 
find Pliny writing to Trajan about a fetid stream passing throu^ 
Amastris, as if it were an afiFair of state. The cloacae of the Tar- 
quins are still among the architectural wonders of the world. The 
censors, ediles, and curators, who at different periods had charge 

948 
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of the buildings, and of the apparatus for the removal of impuri- 
ties, were invested with great powers for the execution of their 
functions, and derived a corresponding dignity from them. The 
arrangements for supplying the houses of Rome with water were 
most minute. Those for ventilation and drainage, still traceable 
in the several remains of Roman amphitheatres, have struck our 
most advanced sanitarians with surprise at their remarkable 
adaptation to their purpose. 

The cause of public health received a fatal check, when Rome 
fell. What was previously known perished on the invasion of the 
barbarians, and in the general wreck of civilization. Some dietetic 
precq>ts, derived from the Greeks and Romans, were retained, but 
they were devoid of practical utility. It does not appear that any 
sanitary regulations existed, from the seventh to the fourteenth 
centuries. In those dark ages, the people lived without rule of 
any kind; and consequently, frightful epidemics often appeared, 
to desolate the land. Although so andent, few subjects have 
since made so slow and so little progress, as the science of public 
health. 

In France, in 1350, King John 11 established the first Sanitary 
Police; ^ and this has been considered the commencement of sani- 
tary reform. The ordinance provided, that hogs should not be 

^ There are three tenns which are nfimerimfst uied, ifhea Bpfakfag of public 
health, — x. Industrial Police; 2. Sanitary Police; and 3. Medical Police, — 
whidi it may be proper to define. 

X. By Industrial Police is meant, the laws and regulations oonceming the oc- 
cnpations of the people. Under it are included regulations for the location, and for 
ptcventingthelocatkm,of healthy or unhealthy trades; the hours of labor, etc, and 
the officers and agents by whidi they are controlled. 

3. By Sanitary PoUce is meant, laws and regulations for the prevention of 
<&ea8e, and promotion of health. Under it are induded the laws establishing, and 
the regulations of, boards of health; regulations for rlransing and purifying dties, 
villages, and private establishments; removal of nuisances, burying the dead, etc; 
and the officers or agents by whidi these matters are carried forward. 

3. By Medical Police is meant, laws and regulations for the cure of disease. 
Under it are induded laws prescribing the qualifications and duties of physidans, 
apothecaries, mid-wives, etc; the regulations for their own government among 
themsdves; and the officers and agendes by whidi they are controlled. 

Industrial, sanitary, and medical police exist in neariy all the governments on the 
continent of Europe, and will be illustrated to some extent in this report Thoie 
who wish more particular inf ormatbn on these matters are referred to the liitt ol 
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kept in dties; that streets should be cleansed, and the offal re- 
moved; that butchers should not sell meat more than two days 
old in winter, and one and a half in summer; and that fish should 
be sold the same day they were caught. Ordinances in i486 and 
1497 excluded potteries from the centre of Paris. Soap b said to 
have been unknown, until the fifteenth century. In 1657, and at 
later periods, tan-yards, dye-houses, and like establishments, 
were required to be located out of the towns, and near the water. 
Henry TV quieted the people of Paris, who were alarmed at the 
use of English coal, by obtaining from the physicians a declara- 
tion that no harm could come of it. L. Reyn consulted the phy^ 
sidans on the manufacture of bread. Instructions were given, but 
unf ortimately they were not carried out. The greatest number of 
houses, in dties, had no privies, in the sixteenth century. The 
andent parts of dties show that the streets were narrow and 
crooked, and the houses low, damp, and without li^t or air. 
Paving and lighting the streets are modem inventions. The last 
part of the dghteenth centiuy wrought some improvements, but 
public hdalth did not become a well-ordered measure, until the 
commencement of the nineteenth centiuy. 

The first permanent " (^onseQ de Salubritfi," — Councfl of 
Health, — designed especially for the dty of Paris, was estab- 
lished by Dubois, the Prefect of the Police, on the 6th July, 1802, 
and was modified by new decrees in 1810 and 1815. The services 
of this council are rendered gratuitously, yet it has been con- 
sidered a great honor to bdong to it.^ It was at first composed of 
four members, — but has since been increased to twenty-four, 
besides the president and secretary. 

This council is merely consultative. Its advice, in all matters 
submitted to it, is considered and acted upon by the administra- 
tion. Its labors and decisions are, however, hdd in so high es6r 

books and articles in the appendix; and also to the German work, " Fruik (/okam 
Peter) System einer vollstaendigen medidnischen Polizey": Ccxiqilete System of 
Medical Police, 6 vols., 8vo; to an article on Medical Police, in the Westmiiister 
Review, Vol. XLV, for 1846, p. 56; and to the works there reviewed. Alao, Ttias* 
actions Am. Med. Association, Vol. n, p. 326. 

* See ''Traits de la Salubrity," pp. 23 and 35; also, pp. 319-359, what the 
ordinances appear. " Annales d'Hygidne publique," tome I, p. 13. 
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mation, that they are seldom if ever reversed. Their reports were 
published annually, until 1828, when they were discontinued. In 
1840, a general report of their labors for the eleven years, 1828- 
1839, was published; and, in 1847, another rqx>rt for the six 
years, 1840-1845. 

These rqx>rts relate to three great divisions, — health, salu- 
brity, and industry. Under health are classed, among other 
things, the researches on the adulteration of food, on the vessels 
used in its preparation, on the precautions to be taken with re- 
spect to the vessels and utensils of copper, regard being had to the 
uses for which they are employed; the experiments on the adul- 
teration of salts, on the adulteration of bread and of flour by dif- 
ferent substances, on the poisonous substances employed to color 
bonbons, liqueurs, etc. ; the examination of the methods employed 
in preparing pork; the examination of the water used for drink; 
the adulteration of the flours of linseed and mustard; the use of 
meat of animals which had died of disease; the researches into 
the salubrity of dwellings. The head of salubrity comprises the 
anatomical theatres, their construction, the means of remedying 
the causes of the unhealthiness which these establishments pre- 
sent; the discharge of sulphurous waters from the public baths, 
the utility of street fountains, the inspection of barracks, and the 
sanitary measures to which they should be subject; the improve- 
ments to be made in the fires of the establishments which employ 
coals; the arrangements to be made for the deposit of filth in the 
rural districts; the purification of sewers; the supply of water for 
domestic and industrial purposes; the steps to be taken in exhu- 
mations; the examination of different contrivances to empty 
privies, the ameliorations to be introduced into this portion 
of service; the wholesomeness of the markets; the inspection of 
prisons. The rqx>rts which relate to industry principally treat of 
the construction of slaughter-houses; the condensation of the gas 
and vapors resulting from the refining of metals; the fabrication, 
preservation, and sale of fulminating and ludfer matches; the 
precautions to be taken in the construction of fulminating powder- 
mills, and in the manipulation of the substances employed there; 
the measures to be taken for the conveyance of the fulminate of 
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mercury; the researches into the employment of bitumens, and 
the conditions to be prescribed to the makers; the making of wax 
candies; the conditions to be imposed on catgut factories; the 
researches on the fires of wash-houses, and on the necessity of de- 
composing the soapy water to prevent putrefaction; the sanitary 
measures applicable to white-lead manufactories, and the re- 
searches on the diseases of the workmen; the propositions of 
classification for different trades, such as the silk hat f actories, the 
forges, the places for making and keeping ether; and the beating 
of carpets. 

Thus health, salubrity, industry, offer to the ** Conseil de 
Salubrit6 " a vast field of researches and investigations, and we 
may affirm that there is no question relating to these three great 
departments of the administration, which they have not pro- 
foundly meditated, and in part resolved. If now we turn to 
other subjects, we still find important labors which touch in 
several points on the different matters of which we have just 
spoken, but which have not, like them, a special and clearly de- 
fined character: such are the reports on epidemics and smallpox; 
the measures to be taken to prevent or combat them; the epizo- 
otics that have prevailed at different epochs among several specks 
of animals, and particularly among milking cows; the sale of 
horses with glanders, and the regulations to which they should be 
subject, as well as other animals seized with contagious diseases; 
the measures to be taken against rabid dogs, and the precautions 
in case of bite^ from these animals; the modelling, examination, 
and embalming of corpses; the aids to be afforded to the drowned 
and suffocated; the measures to be taken to ascertain the number 
of these accidents, as well as of suiddes; the compilation of a new 
nomenclature of diseases and causes of death; the measures to be 
taken to prevent fires in theatres, and various other matters. 

In the German and Prussian states, systems of sanitary and 
medical police exist in greater perfection, and have been applied 
more extensively to society, than in any other parts of the workL 
They are under the control of government, and especially the 
Home Secretary or Minister of the Interior, by means of a central 
medical department, the director of which is a kind of under- 
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secretary of state. This department consists of three physicians, 
two apothecaries, and two veterinary surgeons. A registrar and 
library are attached to it, the latter containing, among other 
documents, copies of the laws relating to sanitary or medical 
police by foreign governments. Besides these there is a scientific 
council of health, composed of those practitioners who have at- 
tained to professional eminence, whose duty it is to advise the 
Executive. Subordinate to these are provincial boards and 
councils, the director of which, termed medicinal rath, superin- 
tends the medical police of his province, and is assisted by the 
medical superintendent (kreis-physid) of districts, correqx>nding 
to our counties. 

In Great Britain, the sanitary welfare and improvement of 
the people seems to have attracted very little attention until 
within the last twenty-five years. Boards of health had existed in 
many dties, but they were generally void of much vitality. The 
rqx>rt from the select committee of the House of Commons, on 
the laws relating to Friendly Sodeties, was published July 5, 
1825 ; and a second report on the same subject, June 29, 1827. In 
the Westmnster Renew for April, 1828, there appeared an able 
artide on the matters suggested in these reports, the object of 
which was '^ to exhibit the present state of the information pos- 
sessed relative to the casualties of sickness and mortality, and the 
conduct of the government respecting the departments of the 
public expenditure appropriated as means to diminish the evil 
effects of these casualties." These works have been considered as 
the dawning twilight of sanitary improvement. 

The review was written by Edwin Chadwick, Esq., of the Inner 
Temple, barrister-at-law, the individual to whom, perhaps, more 
than to any other, the cause is indebted. A leading London 
periodical, of December, 1849, has described him as then '' a stu- 
dent at law in the Temple. He was not a man of varied or pro- 
found attainments, nor distinguished by any extraordinary 
brilliancy of intellect. But he was remarkable for his sagadty in 
extracting from masses of detail the master facts, and bringing 
these to bear for the eluddation of a master thought. He would 
confront, undaunted, any amount of intellectual labor; exploring 
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mountains of blue books and statistical returns, till he had fuUy 
ascertained and brought to light their true riches. For some years 
his peculiar powers had been wasted on sifting evidence in private 
cases for attorneys. But in 1828, a slight incident threw the idea 
of which we have spoken across his track. He seized it, and it 
became the ruling thought of his life." His name should be 
handed down to posterity as one of the greatest and most useful 
reformers of his age. 

In 1838, the Poor-Law Commissioners instituted inquiries into 
the effects of different methods of managing pauper children; 
and the results of their inquiry appeared in 1841, in a '' Report 
from the Poor-Law Commissioners on the Training of Pauper 
Children." This work contains several valuable papers relat- 
ing to health, as well as education in general. 

A '^ Report on the Prevalence of certain Ph3rsical Causes of 
Fever in the Metropolis, which might be removed by proper Sani- 
tary Measures; by Neil Amott, M.D., and James Phillips Kay, 
M.D.," dated 12th May, 1838; and another ^^ Report on some of 
the Phjrsical Causes of Sickness and Mortality to which the Poor 
are particularly exposed, and which are capable of removal by 
Sanitary Regulations; exemplified in the present condition of the 
Bethnal Green and Whitechapel Districts, as ascertained on a 
personal inspection by Southwood Smith, M.D., Physician of the 
London Fever Hospital," dated May, 1838, were published in the 
Fourth Annual Report of the Poor-Law Commissioners (8vo ed., 
pp. 103, 1 29) , and also in a separate form. And a '^ Report on the 
Prevalence of Fever in Twenty Metropolitan Unions or Parishes, 
during the year ending the 20th March, 1838, by Southwood 
Smith, M.D.," was published in the Fifth Annual Report 
(p. 160). 

In consequence of these reports. Lord John Russell, then Sec* 
retary of the Home Department, on motion of the Bishop of Lon- 
don, addressed a letter to the commissioners, dated August 21, 
1839, directing them to inquire ** as to the extent to which the 
causes of disease, stated in these reports to prevail among the 
laboring classes of the metropolis, prevail also among the labeling 
classes in other parts of England, Scotland, and Wales." The 
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commissioners began this inquiry through the agency of their sec- 
retary, Edwin Chadwick, Esq., in November, 1839; and that dis- 
tinguished sanitary reformer digested the information obtained; 
and presented his very able and most valuable report, July 9, 
1842, which was published under the title, ^* Report on the Sani- 
tary Condition of the Laboring Population of Great Britain, by 
Edwin Chadwick, Esq." 

The facts thus far developed began to make a profound im- 
pression upon the. public mind; and Sir Robert Peel, foreseeing 
their importance, on the 9th May, 1843, appointed another com- 
mission, consisting of thirteen gentlemen of eminence, to inquire 
** into the present state of large towns and populous districts in 
England and Wales, with reference to the causes of disease among 
the inhabitants; and into the best means of promoting and secur- 
ing the public health under the operation of the laws and regula- 
tions now in force; and the usages at present prevailing with 
r^ard to the drainage of lands, the erection, drainage, and venti- 
lation of buildings; and the supply of water in such towns and 
districts, whether for purposes of health, or for the better protec- 
tion of property from fire; and how far the public health and the 
condition of the poorer classes of the people of this realm, and 
the salubrity and safety of their dwellings, may be promoted by 
the amendment of such laws, regulations, and usages." 

This commission made their first report, June 22, 1844, and 
their second report, February 3, 1845. These works contain 1363 
folio pages, besides numerous maps, and other pictorial illustra- 
tions; embracing an immense mass of facts on the subjects to 
which they relate. Two editions have been published: one in two 
volumes, large folio, and the other slightly abridged, in four vol- 
umes octavo, under the title of ** Reports of the Commissioners 
for inquiring into the state of Large Towns and Populous Dis- 
tricts." These reports have been justly charaftrterized as ** cer- 
tainly among the ablest and most comprehensive state papers 
that ever issued from a government office." 

Sq>tember 24, 1847, another commission, consisting of Lord 
Robert Grosvenor, Edwin Chadwick, Thomas Southwood Smith, 
Richard Owen, and Richard Lambert Jones, was af^xunted to 
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inquire '^ whether any and what special means may be reqtdate 
for the improvement of the health of the metropolis, with refer- 
ence more particularly to the better house, street, and land drain- 
age; street cleansing and paving; the collection and removal of 
soil and refuse, and the better supply of water for domestic use, 
for flushing sewers and drains, and cleansing streets; and also, to 
the best means of using existing works, and of erecting new works 
requisite, and of maintaining them in good action; and also, to 
the most equitable provisions for regulating thq charges, or assess- 
ing, collecting, and paying the moneys requisite for such purposes, 
more especially in the districts chiefly inhabited by the poorer 
classes of the population." They made their first report, Novem- 
ber 19, 1847; their second, February 19, 1848; and their third, 
July 13, 1848. 

On the 31st of August, 1848, the great measure which had been 
brought into Parliament by Lord Morpeth (now Earl of Carlisle) 
became a law, under the title of " An Act for promoting the Pub- 
lic Health." Under this act a General Board of Health has been 
organized, consisting of the Earl of Carlisle, Lord Ashley, Edwin 
Chadwick, Esq., and Thomas Southwood Smith, M J). Henry 
Austin, Esq., is their secretary. 

While these various govenunental measures were in progress, 
the people were not inactive. Public opinion kept ahead of puUic 
measures. In November, 1844, an important meeting was hekl at 
Exeter Hall, composed of some of the ablest men in the kingdom, 
which formed the '^ Metropolitan Health of Towns Assodaticm." 
April 23, 1845, ^^ '' Liverpool Health of Towns Association " 
was orgamzed; and soon after, similar associations were formed 
in the principal towns in England. A monthly periodical woAt 
entitled The Liverpool Health of Towns Advocate, was commenced 
Sept. I, 1845, ^^^ continued until July i, 1847. ^ November, 
1847, ^6 Journal of Public Health, and Monthly Record of Sanitary 
Improvement, was commenced in London, and was continued 
imtil December, 1849, uiider the management of the Metn^litan 
Association. The books, pamphlets, and documents, official and 
private, which have more recently appeared on the subject, and 
the different sanitary movements that have been made for the 
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public benefit, are too numerous to be specified. The whole 
country seems to be interested; and the people, with some few 
exceptions, view the sanitary questions as The Great Idea of 
the Age. Able articles have, from time to time, appeared in the 
leading periodical reviews, miscellaneous as well as medical; and 
among other newspapers, The Times^ and The Morning Chran- 
ide, the leading journals of the world, have been its powerful ad- 
vocates. The Times, diuing nearly the whole of last year, teemed 
with able articles. The Chronicle conunenced, on the i8th of 
October, 1849, three series of most valuable papers on ** Labor 
and the Poor"; one relating to the metropolitan districts, one to 
the manufacturing districts, and one to the rural districts. 

Even the Queen, in her recent speech at the (^>ening of Parlia- 
ment, reconmiended the subject to public consideration: 

In the summer and autumn of the past year, the United Kingdom was 
again visited by the ravages of the cholera; but Almighty God, in his mercy, 
was pleased to arrest the progress of mortality and to stay this fearhil 
pestilence. Her Majesty is persuaded that we shall best evince our grati- 
tude by vigilant precautions against the more obvious causes of sickness, 
and an enlightened consideration for those who are most exposed to its 
attacks. 

It would be impossible here to give even an analysis of these 
documents and works. The following are among the many con- 
clusions to which we are led from the information they contain: 

1. It is proved that there die annually, in each 100 of the popu- 
lation, of the whole of England, 2.27 ; of the most healthy district, 
1 .53 ; and of the most unhealthy district, 3 .58. And that the living 
to one death are, in these districts, respectively, 44, 65, and 27. 

2. It is proved ** that the various forms of epidemic, conta- 
gious, and other diseases, caused, or aggravated, or propagated, 
by atmospheric impurities, produced by decomposing animal or 
vegetable substances, by damp and filth, and dose and over- 
crowded dwellings, prevail amongst the population in every part 
of the kingdom, whether dwelling in separate houses, in rural vil- 
lages, in small towns, or in the large towns, as they have been 
found to prevail in the lowest district of the metropolis." 

3. It is proved that disease and mortality fall more heavily 
upon those who live in large towns and populous places, than in 
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the country districts, and particularly upon those who live in nar- 
row streets, confined courts, damp dwellings, dose chambers, cel- 
lars, undrained, unventilated, and undeansed; and affect most 
severely the infantile portion of the population, and the heads ci 
families between twenty and thirty years of age. 

4. It is proved that, in such situations, the average duration of 
life is five to twenty-five years less than it might otherwise be; 
and that, during this curtailed period of exbtence, the working 
power of those who live, and their capadty for enjo3anenty are 
greatly diminished by a constant depression of health and spirits, 
and by the active attacks of fever, cholera, scrofula, and oon- 
smnption. 

5. It is proved '' that such diseases, wherever their attacks are 
frequent, are always found in connection with the physical dr- 
ciunstances above specified; and that where these drcimistances 
are removed by drainage, proper deansing, better vendlation, 
and other means of diminishing atmospheric impurity, the fre- 
quency and intensity of such diseases are abated; and where the 
removal of the noxious agendes, and other causes of disease, ap- 
pears to be complete, such diseases almost entirely disappear." 

6. It is proved that the annual mortality might be reduced, in 
the whole kingdom, from 2.27 per cent, or i in 44, to less than 2 
per cent, or i in 50; and in all large towns, as low as that general 
average. 

7. It is proved that this unnecessary excess of mortality above 
2 per cent occasions an annual loss of more than 50,000 lives in 
the United Kingdom, — '' greater than the loss from death or 
wounds in any wars in which the country has been engaged in 
modem times "; and that the causes of these unnecessary deaths 
occasion at least twenty cases of unnecessary sickness, on the 
average, to each death, or one million cases annually, which mi^t 
have been prevented. 

8. It is proved that of the 43,000 cases of widowhood, and 
112,000 cases of destitute orphanage, relieved from the poor rates 
of England and Wales alone, the greater proportion of deaths of 
the heads of families occurred from specified removable causes; 
and that the average of their ages was under forty-five years, or 



SANITARY MOVEMENT ABROAD 259 

thirteen years below the natural probability of life, as shown by 
experience. 

9. It is proved that the preventable causes of disease, and the 
unnecessary mortality, impose upon the people immense pecuni- 
ary burdens which might be avoided. 

10. It is proved that the younger population, bred up under 
noxious physical agencies, is inferior in ph3rsical organization and 
general health to a population preserved from such agencies; and 
that these adverse circumstances tend to produce an adult popu- 
lation, short-lived, improvident, reckless, intemperate, immoral, 
and with excessive desires for sensual gratifications. 



CHAPTER XVm 

THE SANITARY MOVEMENT AT HOBfE 

Sanitary Police. Some historical notice of the sanitary legisla- 
tion of Massachusetts seems proper, preliminary to any state- 
ments of its present condition. We have accordingly presented, 
in the appendix,^ the titles of all the acts relating to matters con- 
nected with the public health, from the commencement of the 
provincial charter, in the year 1692, to the present time, arranged 
in chronological order; and referred, in connection, to the printed 
works where they may be found. The subject seems to have re- 
ceived little attention from the General Court, during the old 
colonial charter.' Two acts, which have some relation to it, we 

^ See Chapter XXI. 

' Towns, however, under the general authority which they possessed, sometimes 
made legulations regarding sickness. The selectmen of Salem, in 1678, " oideitd 
that William Stacy, who is sick of the small-pox, doth not presume to come abroad 
till three weelLs after this date; and that he be very careful that when the time be 
expired he shift his clothes, and do not frequent conq>any till he be wholly dear of 
the infection." And again — '' The selectmen being informed that Wniiam Lord, 
Jr., is visited with the small-pox, at his father's house, do order that ^^^lliam Lord, 
sen., his wife and children that Uve with him, do keq> within their house, and that 
they do not offer to sell any of their wares, viz.: bread, cakes, gingerbread, and the 
like; and that they suffer none to come to their house, but what neoessity requires, 
upon the penalty of 20s. in money for each offence. It is ordered that Thranas 
Stacey doth forbear grinding at the mill, and that he be careful he doth not infect 
others, on the penalty of 20s. A house is ordered to be impressed for our ack, having 
the small-pox." — FeU's Annals of Salemt Vol. n, p. 433. 

The following act was passed by the Massachusetts Cblony, in 1660: 

" This court, considering how far Satan doth prevail upon several persons within 
this jurisdiction to make away themselves, judgeth that God calls them to bear testi- 
mony against such wicked and unnatural practices, that others may be detened 
therefrom: 

" Do therefore order, that from henceforth, if any person, inhabitant or strainer, 
shall at any time be found by any jury to lay violent hands on themselves, or be wil- 
fully guilty of their own death, every such person shall be denied the privilege of 
being buried in the common burying-place of Christians, but shall be buried in some 
common highway, where the selectmen of the town where sudi person did inhabit 
shall appoint, and a cart-load of stones laid upon the grave as a brand of infamy, and 
as a warning to others to beware of the like damnable practices." — Ancient Chartm 

and LawSf p. 187. 

360 
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shall presently notice. Laws were passed by the provincial 
government, relating to nuisances, drainage, smallpox, and some 
other matters ; many of which were special acts, or partial in their 
operation. But though imperfect, they are honorable to the 
state, and exhibit the care which the Legislature has ever wished 
to exercise over the people. To them we have been indebted for 
many excellent sanitary municipal regulations, which have con- 
tinued until the present time. 

Nuisances. In 1692 and 1708, acts were passed, providing that 
** in Boston, Salem, Charlestown, respectively, and other market 
towns in the province," ** slaughter-houses for killing of meat, 
stiU-houses, and houses for the trying of tallow, currying and 
dressing of leather, either with lime, alum, or oil, be assigned by 
the selectmen to places where it may be least o£Fensive," and pro- 
hibited elsewhere; and records were to be kept of such assign- 
ment. The provisions of these acts were incorporated into that of 
June 7 , 1 785 , and then extended to Newburyport, and other towns 
in the state, in which the selectmen and two justices might judge 
it to be necessary; and included earthenware in the list of manu- 
factures to be regulated. A fine of £5 was imposed for a breach of 
the law, which, by the additional act of March 4, 1800, was fixed 
at $20. The Revised Statutes modified this act, and extended its 
provisions to any town in the state, at the option of the select- 
men, and included '' any trade or employment offensive to the 
inhabitants, or dangerous to the public health." 

Drainage and Sewerage. In 1702, an act was passed providing 
^' for appointing commissioners of sewers, for the draining and 
removing of the banks and obstructions of the passage of waters 
in rivers, brooks, or ponds that occasion the overflow and drown- 
ing of meadows and low lands ; and also for the draining and flow- 
ing of swamps and other unprofitable grounds, and drying of 
them." Another act, '^ for regulating drains and common shores " 
[sewers], was passed in 1 709, placing them under the direction and 
control of the selectmen of the town. These provisions were in- 
corporated into the two laws of the state, passed Feb. 26, 1796, 
and Feb. 20, 1797, and remained in force until their repeal in 1836, 
when they were re-enacted in the modified form of the Revised 
Statutes. 
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Sickness. Legislation on this subject, principally with refer- 
ence to the smallpox, has been frequent in the history of the 
state. As early as 1701, '' an act providing in case of sickness/' 
was passed, *' for the better preventing the spreading of infec- 
tion." By this act, when persons " were visited with the plague, 
smallpox, pestilential or malignant fever, and other contagious 
sickness, the infection whereof may be communicated to others/' 
the selectmen were empowered, " for the preservation of the in- 
habitants," to remove such infected persons to separate houses, 
and to provide ** nurses, tendance, and other assistance and neces- 
saries for them, at the charge of the parties themselves, their 
parents or masters (if able), or otherwise at the charge of the 
town or place whereto they belong." And the sheriff of the 
coimty, his deputy, or the constable of the town, were required, 
under direction of the selectmen, '^ to impress and take up con- 
venient housing, lodging, nurses, tendance, and other necessaries 
for the accommodation and relief of the sick." And if a vessd 
arriving in the province happened '' to be visited with the plague, 
smallpox, pestilential or malignant fever, during the voyage, or to 
come from any place where such sickness prevailed," they were 
authorized to prevent all persons belonging to the ship coming on 
shore, or those on shore having any intercourse with them. This 
has been the foundation of all the sanitary laws passed since that 
time. Its provisions were retained and much extended in the 
great act of Jime 22, 1797, which was the most important sanitary 
act passed in the United States, prior to the passage of the Massa- 
chusetts registration laws. 

The smallpox has often prevailed in the state as an epidemic, 
and legislation to guard against its effects has been frequent. In 
1730, an act was passed, " empowering courts to adjourn and re- 
move from the towns appointed by law for holding courts, to 
other towns, in cases of sickness by the smallpox." Another act 
was passed, in 175 1, respecting clothing and other goods supposed 
to be infected, containing almost the same provisions as were 
re-enacted in 1797, and incorporated into the Revised Statutes in 
1836. Other acts respecting the smallpox were passed in 1742, 
1757, 1776, 1777, 1792, and 1793. On the 6th of March, 1809, *^ 
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act was passed, making it the duty of towns to choose a committee 
to sui>erintend the vaccination of the inhabitants. This excellent 
law was so modified, improperly as we think, in the Revised 
Statutes, as to leave it to the discretion of the selectmen, to act or 
not to act under its authority, as they might choose. 

Insanity. In 1694, towns were required to provide for the 
** relief, support, and safety " of persons ** naturally wanting of 
understanding, so as to be uncapable to provide for him or her- 
self, or by the providence of God shall fall into distraction, and 
become non compos mentis." Acts ** for suppressing rogues, 
vagabonds, common beggars, and other idle and disorderly and 
lewd persons,'' were passed in 1758 and 1798, by which justices 
were empowered to commit insane persons to the house of cor- 
rection. These acts were repealed in 1834, though some of their 
bad features are still retained. It seems to us that, unless crime 
has actually been committed, insane persons should not be treated 
as criminals, but should be restrained and provided for by some 
other tribunal than a criminal court. 

QuarofUine. We have already alluded to one law, partially 
quarantine. In 1700, the masters of ships were required to fmr- 
nish a list of all passengers to the selectmen of towns, and give 
security for the support of any " impotent, lame, or infirm per- 
son " who might be discharged. At a subsequent period, not 
exactly known, a hospital was erected on Spectacle Island, by the 
town of Boston; and, in 1736, an arrangement was made between 
Boston and the Commonwealth, for a permanent quarantine 
establishment on Rainsford's Island. No hospital, however, 
appears to have been erected until some time afterwards. In 
1757, ** An Act for regulating the Hospital on Rainsford's Island, 
and further providing in case of sickness," was passed. This act 
commences, ** Whereas a good and convenient house hath been 
provided at the charge of the province, on the island called Rains- 
ford's Island, for the reception of such persons as shall be visited 
with any contagious sickness"; and then follow the general pro- 
visions of law on the subject. An additional act was passed in 
1758; and in 1799 the whole quarantine regulations were trans- 
ferred to the Boston Board of Health; and there it rested, as 
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it always should have done, until the Revised Statutes were 
passed. 

Special Legislation. The first Board of Health in the state was 
established in Boston, by a special act of the Legislature, passed 
February 13, 1799. This first act was, however, repealed^ and 
another, more comprehensive and extended, was passed in its 
stead, on the 20th of Jime in the same year. This act contains 
twenty-five sections, and has since formed the basis of our special 
legislation. Besides its own provisions, it imposed upon the 
board all the powers and duties of the general act of June 22, 
1797. Additional acts were passed in 1803, 1804, 1806, 1809, and 
1810. In the last-named year, the Board of Health were au- 
thorized to make rules and regulations for burial grounds, and for 
the interment of the dead; and under that act, in that year, was 
conmienced the excellent plan of recording the name, age, and 
disease of every person buried ; which records have been continued 
until the present time. June 20, 18 16, a revised act for establish- 
ing the Board of Health, drawn by Benjamin Whitman, Esq., was 
passed, and repealed so much only of the previous acts, as were 
inconsistent with its provisions. By the dty charter, all the 
powers of the Board of Health were " transferred to and vested 
in the city council." 

Boards of Health have since been established in other places, 
according to the following statement: 

Histoiy 
Transferred to City Council, Feb. 23, 1822. 

March 23, 1836. 

Still existing in the town. 
« « « « 



Towns 


When EsUblished 


Boston, 


Feb. 13, 1799- 


Salem, 


June 21, 1799. 


Marblehead, 


Feb. 22, 1802. 


Plymouth, 


Feb. 27, 1810. 


Charlestown, 


June 12, 18 18. 


Lynn, 


June 16, 182 1. 


Cambridge, 


March 2, 1828. 



Transferred to City Council, Feb. 22, 1847. 

^ril 10, 1850. 
March 17, 1846. 



« « « 



A notice of the Medical Organization, the professional efforts, 
and the means for the cure of disease, which have existed in the 
state, form a part of the history of the sanitary movement. Pre- 
vious to the formation of the Massachusetts Medical Society, 
medicine had been recognized rather as an art than as a science. 
Little or no public instruction on the subject of medicine had been 
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given. The profession was indeed recognized as distinct, and 
there had been several phy ^dans of eminence. ^ Clergymen, how- 
ever, at that early period, frequently prescribed for the diseases 
of their brethren ; and although they were not endowed with high 
attainments in medical science, they were nevertheless qualified 
for great usefulness in their respective stations. 

The Medical School connected with Harvard University was 
founded in 1783, though the first degree was not conferred until 
1788. Degrees were conferred upon 25 persons, prior to 1800; 
upon 124, from 1800 to 1820; upon 393, from 1820 to 1840; and 
upon 259, from 1840 to 1850. 

The Berkshire Medical School, at Pittsfield, was incoiporated 
in 1823, and probably more than 700 have since graduated. 

^ Laws in the Old Colonies. The following acts, relating to the practice of physic, 
mppeu among the laws of the old colonies, and are the oldest acts on the subject in 
the United States. The first was passed in Plymouth, in 1642; and the second in 
Massachusetts, in 1649: 

X. '^ If any children or elder persons shall be sent or come from one town to 
another, to be nursed, schooled, or otherwise educated; or to a ph3rsic]an, or chinir- 
geon, to be cured of any disease or wound, etc.: if they come to stand in need of 
fdief , they shall be relieved and maintained by the townships whence they came, or 
were sent from, and not by that townah^ where they are so nursed, educated, or at 
cme; and in case they come or be sent from any town or place out of this colony, 
then if the nurse, educator, physician, or chiruxgeon, take not sufficient security of 
the person to be nursed, educated, or cured, to discharge the township of and from 
an cost and chaxge which shall or may come and befall the said townah^ in which he 
or they is so to be nursed, educated, or cured: then they the said nurse, educator, 
physician, or chiruxgeon, as neglects the same, shall discfaaige the said township of 
them themselves.'' — Plymouth Colony Laws, p. 7 a. 

2. " Forasmuch as the law of God allows no man to impair thelifeor limbsof any 
person, but in a judicial way: 

'^ It is therefore ordered, that no person or persons ^diatsoever, employed at any 
time about the bodies of men, women, or children, for preservation of life or health, 
as chiruigeons, midwives, physicians, or others, presume to exercise or put forth any 
act contrary to the known approved rules of art, in each mystery and occupation, 
nor exercise any force, violence or cruelty upon or towards the body of any, whether 
young or old (no, not in the most difficult and desperate cases), without the advice 
and consent of sudh as are skilful in the same art (if such may be had), or at least of 
some of the wisest and gravest then present, and consent of the patient or patients, 
if they be mentis compotes, mudh less contrary to such advice and consent, upon 
such severe punishment as the nature of the fact may deserve; idiich law, neverthe- 
less, is not intended to discourage any from all lawful use of their skill, but rather to 
encourage and direct them in the right use thereof, and inhibit and restrain the pre- 
8uixq>tuous arrogancy of such as, through prefidence of their own skill, or any other 
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The Boylston Medical School, incorporated in 1847, ^^^ ^^ 
Tremont Medical School, formed in 1838, and incorporated in 
1850, are located in Boston. These schools are entirely independ- 
ent of that connected with Harvard University, and they receive 
students at any time. 

It is said, by those who are familiar with the medical sdiods 
in Europe and this coimtry, that few. places can be found where 
greater facilities exist for obtaining a thorough education than in 
Boston; whether we consider the high character of the scientific 
instruction given, the opportunities of witnessing the practical 
application of those principles, the ease with whidi subjects are 
obtained, or the expenses incurred. 

Schools for instruction in other modes of practice have also been 
formed in the state. 

Various medical associations for improvement in medical sci- 
ence and medical practice ; and public hospitals, and other public 
institutions for the cure of disease, are to be found in the state, in 
as good condition as in any other part of the world. 

The medical literature of the state has had considerable in- 
fluence upon the health of the inhabitants. It was stated in 1810, 
as a remarkable fact, that '' twenty-seven foreign medical hooks 
had been republished in Massachusetts! '' ^ 

The Medical Repository y the first periodical work devoted to 
medicine in the United States, was conunenced in New York in 
1797. The New England Journal of Medicine and Surgery was 
conunenced in Boston, in 1812, and continued until 1827. The 
Boston Medical Intelligencer , edited by Dr. J. V. C. Smith, was 
commenced in 1822, and was published weekly untU 1828. The 
two latter works were united; and, on the 19th of February, 
1828, the first nimiber of the Boston Medical and Surgical Journal 
was issued in their stead, which has since been continued, under 
the editorial charge of Dr. Smith. The Boston Medical Maga- 
zine, commenced in 1831, and the New England Quarterly Jaw- 

sinister respects, dare boldly attempt to exercise any violence upon or towards the 
bodies of young or old, one or other, to the prejudice or hassaid of the life or limb of 
man, woman, or child.'' — AncierU Charters and Laws, p. 76. 

^ Communications, Massachusetts Medical Society, Vol. n, p. 265. See New 
York Journal of Medicine, for March, 1850. 
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nal of Medicine and Surgery^ cominenced in 1842, were each 
discontinued after the first volume was published. 

These periodical publications, and several separate works and 
essays, contain some facts concerning the prevalence of epidemic 
and other diseases in Massachusetts, though they are very im- 
perfect and disconnected. They, however, show the great value 
of more complete and thorough investigation and knowledge. 

Sanitary History of the State. This should be known; for 
the knowledge might suggest the remedial measures proper to 
be adopted; and we deem it proper, in this connection, to refer 
briefly to some of the facts which we have gleaned on the subject 

In 1618, two years before omr forefathers arrived at Plymouth, 
there appeared, among the Indians of the country, one of the 
most remarkable epidemics of which we have an account. So 
fatal was the pestilence, that the warriors *^ were reduced from 
nine thousand to a few hundreds." The Massachusetts tribe 
alone was supposed to have lost 2,700 out of 3,000 persons. In 
1621, many places which had been populous Indian villages were 
found ''all deserted — all dead." The bones of those who 
perished were lying unburied. Hutchinson says some have sup- 
posed the disease to have been the smallpox; but from the Indian 
account we might infer otherwise. Gookin says, ''What the 
disease was whidi so generally and mortally swept them away, I 
cannot learn. I have discoursed with some old Indians that were 
then youths, who say that the bodies all over were exceeding yel- 
low (describing it by a yellow garment they showed me), both 
before they died, and afterwards." It has been inferred from this 
that it was the yellow fever; but whether correctly or not seems 
undetermined.^ 

162 1. At the commencement of the settlement of Plymouth, 
our venerable ancestors suffered severely from sickness. At the 
end of three months after their arrival, fifty-five only survived of 
the one hundred and one who came in the Mayflower. " The sick 
were destitute of almost all the comforts which their miserable 
condition rendered indispensable. Their sufferings were increased 

^ Mut. Historical CoUection, Vol. I, p. 143; HutduDson's BkL Mut., Vol. I, 
P-34. 
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by the want of well persons to perfonn the duties among the si<^; 
there being, at one time, not more than six or seven persons in 
tolerable health." » 

1 63 1. The smallpox, first breaking out at Saugus, spread from 
Narragansett to Piscataqua, and westward to Connecticut River, 
and swept off entire villages of the Indians. When Increase 
Mather wrote, there were living some old residents, who on that 
occasion helped to bury whole families of the natives at the same 
time. 

1633. At the close of this year the smallpox again broke out, 
and made great devastations among the imfortunate native races 
of Massachusetts. Chickatabut, the great sachem of the tribe, 
was among the victims. 

1634. Plymouth was again visited with a mortal sickness, of 
which twenty men, women and children died; among whom was 
that most exceUent and pious man. Dr. Samuel FuUer, the first 
physician of New England. '' It must have been occasioned by a 
fever of domestic origin, as the colony had at that time no inter- 
course with foreign countries, except England.'' 

1639 was sickly in the colonies, and a general fast was observed 
on account of the smaUpox and fevers.* 

1645. Great sickness prevailed among the Indians at Martha's 
Vineyard. Few escaped. 

1647. ^ malignant fever prevailed, '^ occasioned by the exces- 
sive heat of simmier"; and an epidemic influenza passed through 
the whole coimtry, and universally affected the colonists and 
natives; but it was not very mortal: " wherein a special provi- 
dence of God appeared, for not a family nor but a few persons 
escaping it; ourhayandcomhad tobelostforwantof help; but 
such was the mercy of God to his people, as few died — not above 
forty or fifty in Massachusetts, and near as many at Connecti- 
cut." » 

1654. A general fast was appointed, on account of ** the mor- 
tality which had been among the people of Massachusetts": 
what the disease was does not appear. 

^ Thatcher's Hist. Plymouth, p. 32. ' Winthrop's Journal, n, p. 310. 
« Webster, VoL I, p. 187. 
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1655. Another epidemic distemper, similar to that of 1647, 
passed through New England. It began in June, and few persons 
escaped. Among those who died was Rev. Nathaniel Rogers, of 
Ipswich. 

1658. Sickness and mortality throughout New England. 

1659. Croup is first mentioned in the annals of the country. 
Other malignant diseases also prevailed about this time. Thirty 
children died in Rowley. A day of thanksgiving was appointed 
in Connecticut, for the ** abatement of the sickness in the country, 
and a supply of rain in time of drought." 

1668 was a year of great sickness, though few facts are pre- 
served concerning its extent. In New York a public fast was held 
on account of it. 

1677. Smallpox was very fatal in Charlestown. The records 
state that thirty-one died of the disease, one of whom was the 
Rev. Thomas Shepard. 

1678. Smallpox in Boston; but we have seen no account of its 
victims.^ Seven or eight hundred are said to have died of it in 
the state. About this time '' the seasons were imfavorable, and 
the fruits blasted while malignant diseases prevailed among the 
people. The sickness and bad seasons were attributed by our 
pious ancestors to the irreligion of the times, and to their disuse of 
fasting; and a meeting was held to investigate the causes of God's 
judgments, and to propose a plan of reformation." ' 

1697-98. The influenza b^an in November, and prevailed imtil 
February, in Massachusetts. Whole families and whole towns 
were seized nearly at the same time. In the same year, a ^* mortal 
disease prevailed so much, in Fairfield, Connecticut, that well per- 
sons were not found to take care of the sick and bury the dead." 
Seventy died in three months, out of a population of less than one 
thousand. At the same time, a dreadful mortality occurred in 
Dover, New Hampshire. Rev. Dr. Mather said, in a sermon 
preached in Boston, in 1698: '' The smallpox has four times been 
a great plague among us. Often have one himdred bills, desiring 
prayers for the sick, been read in one day, in one of our assemblies. 

^ Fdt: Annals of Salem, Vol. II, p. 423. 
' Webster, Vol. I, p. 203. 
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In one twelvemonth about one thousand of our neighbors have 
been carried to their long home." 

1702. Smallpox in Boston: two hundred and thirteen, exclu- 
sive of blacks, died; about 4.4 per cent of the inhabitants. It 
began in June, 1702, but the first death was in August of that 
year. In September, it became very mortal, and was attended 
with a fever resembling the scarlet fever. In October many died. 
The General Court sat at Cambridge, and they passed the first 
law for protection against the smal^x already noticed. It 
b^an to subside in February, 1703.^ 

1715. Plymouth lost forty of its inhabitants by a malignant 
disease, but no particulars are known.* 

17 17-18. From November to February," a very malignant 
and mortal distemper" prevailed in Concord. Twenty-seven 
persons, chiefly heads of families, died; many very suddenly. 
The disease is not named in the record.' A fast was held in Dan- 
vers, February 13, on account of a fatal disease that prevailed at 
the village, which threatened at one time to sweep away the entire 
population.^ 

1721. The smallpox again made its i^pearance in Boston, 
with more than its usual ravages and horrors, and was the oc- 
casion of one of the most remarkable and important events in the 
sanitary history of the state. Inoculation with the virus of 
smallpox, as a substitute for the disease taken in the natural way, 
— to disarm it of its malignity, and to reduce it to comparative 
mildness and safety, — was first introduced this year. Rev. Dr. 
Cotton Mather, having read, in the Transactions of the Royal 
Society of London^ favorable accounts of the operation, recom- 
mended a trial of it to the physicians of Boston; but all of them 
imanimously and decidedly opposed it, excepting Dr. Zabdid 
Boylston. That enlightened and upright man became forcibly im- 
pressed with the importance of the discovery; and, to show his 
confidence in it, made the first experiment on his own son, thirteen 

* Webster, I, p. 216. 

' Ihid.t I» p. 324. 

' Shattuck's History of Concord, p. 223. 

^ History of Danvers, p. 42. 
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years of age, and two colored persons in his family, one two, and 
the other thirty- six years old; and all with complete success. 
Subsequently, others were inoculated. 

The controversies, which accompanied the introduction of this 
useful measiure, were most disreputable. Many persons were 
struck with horror; some thought it was sinning against God, 
thus to interfere with the disease; and others that, if any patients 
died, Dr. Boylston ought to be treated as a murderer. Pam- 
phlets and newspaper articles frequently i^peared ; and the popu- 
lace, chiefly led on by the inflammatory conduct of the physicians, 
at the head of whom was Dr. Douglass, became so exceedingly 
enraged, that Dr. Boylston was frequently insulted in the streets, 
and forced to secrete himself for more than fourteen days, and 
afterwards to visit his patients only at midnight. His family were 
hardly safe in his own house. Passion and prejudice on the one 
side, however, were met with decision and success on the other; 
and inoculation soon triumphed over opposition, and became 
general.^ 

^ Those id&o may wish to investigate this curious subject aie referred 
ci these pamphlets, preserved in the library of the Maasadiusetts Historical Society; 
and to Thatcher's American Medical Biography, VoL I, pp. 30, 185, 255, where will 
be found notices of Drs. Boylston and Doui^ass. 

Douglass had his prejudices and eccentricities. In his " Summary," published in 
X753 (U» P' 3Si)» ^ wrote as follows of the medical professioQ: ** In general, the 
physical practice in our colonies is so perniciously bad, that ezcq;>ting in surgery, 
and some very acute cases, it is better to let nature, under a proper regimen , take her 
course, than to trust to the honesty and sagacity of the practitioner: our American 
pnctitionerB are so rash and officious, the saying in the Apocrypha (38 and 15) may 
with much propriety be ^)plied to them — ' He that sinneth before his Maker, let 
him fan into the hands of the physidan I' Frequently, there is more danger from the 
pfaysidan than from the distemper. Our practitioners deal much in quackery and 
quaddsh medicines, as requiring no labor of thought or composition, and highly rec- 
ommended in London quack biUs (in which all the reading of many of our practi- 
tiooers consists), inadvertently encouraged by patents for the benefit of certain fees 
to some offices, but to the very great damage of the subject." '' In the most trifling 
cases they use a routine of practice. When I first arrived in New England, I asked 
a most noted facetious practitioner ^riiat was their general method of practice; he 
told me their practice was very uniform: bleeding, vomiting, blistering, purging, 
anodynes, etc; if the illness continued, there was repetendi, and finally murderandi; 
nature was never to be consulted, or allowed to have any concern in the afEair. 
What Sydenham well observes, is the case with our practitioners: iEger nimia 
media diligentia ad plures migrat" 
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During this epidemic, 5,759 persons, — more than half the in- 
habitants, — had the disease in the natural way, of whom 844 
died. Two hundred and forty-seven were inoculated by Dr. Boyi- 
ston, and thirty-nine by other physicians, of whom six only died. 
This was one death in seven of those not inoculated, and one in 
forty-seven of those inoculated, showing decidedly the advan- 
tages of inoculation. 

1735. On the 2oth of May, in this year, scarlatina, or putrid 
sore throat, appeared in Kingston, New Hampshire, and became 
one of the most dreadful epidemics which have ever desolated 
New England. The first person seized was a child, which died in 
three days. In a week, three other children, in a family four 
miles distant, were taken, and died on the third day afterwards. 
Of the first forty, none recovered. In August, it appeared in 
Exeter, and soon after spread into other places. In fourteen 
towns in New Hampshire, 984, — chiefly persons imder twenty 
years of age, — died, between Jime, 1735, and July, 1736. Of 
those taken sick, in some places one in three, in others one in four, 
and in scarcely any less than one in six, died. 

In Boston, the first case occurred on the 20th of August. Sub- 
sequently the disease spread through the town. Dr. Dou^ass 
says, in the eight previous years of medium health, about 263 per- 
sons in Boston, on the average, died in seven and a half months, — 
October to May 18; but in this year, 382, or 114 above the usual 
number, died. About 4,000, or one-quarter of the inhabitants, 
had the disease, of whom one in thirty-five died. 

In Newbury, it began in September, and, before February, 81 
persons died. Thomas Smith lost two children; John Bo3nit(m 
four, — all buried in one grave, — two on Saturday, and two on 
Simday. Benjamin Knight had three buried in one grave. In 
Byfield, between October, 1735, and October, 1736, 104 died; 
supposed to have been about one-seventh of the population. 
Thirteen families buried all their children. In one family ei^t 
died; four of them were buried at one time, in the same grave. 
In Rowley, 190 died; " probably about one-eighth of the whole 
town." In 1736, in Andover, 35 died; 31 in 1737, and 123 m 
1738; mostly children and young people. " Capt. James Ste- 
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vens, his wife, and three children, died within a month. Nine 
families lost three children from each in a few days. Four fami- 
lies lost four children from each in less than fourteen days. John 
Wilson lost eight children in seven days. In 1739, fourteen chil- 
dren died in four families in a few days. Ebenezer Lovejoy lost 
three children in one day, and another in five days after. Joshua 
Stevens lost three children in four days. The disease raged most 
from August to December." In Haverhill, 199 died, from Novem- 
^r, 1735, to October, 1737. What is here exhibited was to be 
seen in very many other towns in the state. It was indeed the 
'^ plague among children." ^ 

1740-44 was a sickly period. Scarlatina prevailed in Massa- 
chusetts. In 1742 a destructive fever prevailed in Holliston. 
Rev. Mr. Stone, the minister, and fourteen of his congregation, 
died. In 1753, fourteen perished also, by a fever, in that town. 

From 1745 to 1749, several sickly seasons occurred; but we 
have seen no definite account of them, which would exhibit their 
extent. 

1752. Smallpox in Boston: 7,669 cases occurred, — S,S4S in 
the natural way, and 2,124 by inoculation, — in a population of 
15,684, of whom 569 died. 

1755. An alarming fever appeared in Pepperell, and spread to 
some of the neighboring towns, during this and the three subse- 
quent years. From its origin and great mortality, it acquired the 
popular name of the Pepperell Fever. Physicians called it a 
'^ putrid malignant nervous fever " ; probably the same as a severe 
form of the typhus. One himdred and eighty persons were sick, 
from August 5 to the last of October, 1756, of whom eighteen 
died. September 16 was kept as a day of fasting and prayer; and 
December 13 as a day of thanksgiving, when the sickness seemed 
entirely removed. Two hundred and nineteen persons were sick, 
from July i to October 15, 1757, of whom twenty-five died, — 
seventeen heads of families. Ninety-six persons were sick, from 

^ See Doo^asB' History of the Epidemic. This tract was republished in the New 
England Journal of Medicine, Vol. XIV, for 1825, pp. 1-13. See also Cofl^'s History 
ci Newbury, pp. 304, 305; Gage's History of Rowley, p. 432; Abbot's History of 
Andover, p. x8a; New Hampshire ffistorical Collection, Vol. V, p. 20; Webster's 
History of Epidemics, VoL I, p. 233; Rev. Messrs. Fitch and Brown's account. 
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August I to October 15, 1758, of whom eleven died, — of which 
number, seven were heads of families. The population of the 
town was then about seven himdred. January 3, 1760, was set 
apart, by Rev. Mr. Emerson and his people, as a day of thanks- 
giving, '' to commemorate the goodness of God to them the past 
year, especially in the removal of sickness, and the return of so 
many soldiers from the army." The sermon preached on the oc- 
casion was printed. '' In the four years/' says Mr. Emerson, 
'' there were above 540 persons sick; 103 died, of whom 16 were 
soldiers from home, or just after their return; no less than 48 
heads of familes; 64 grown persons. How great was our distress 
for two years, especially in the height of the sickness, and we, not- 
withstanding, obliged to find our quota for the war I I know not 
that we were eased more than a single man, excepting the time of 
the general alarm, when Fort William Henry was besieged, m 
1757, when our proportion was above twenty men, at which time 
there were not so many able to bear arms in the place, besides 
those who were necessarily taken up in attending on the sick m 
their own families, the field officers were so good as not to call for 
any. One of the years, there were near two hundred confined at 
the same time. Your pastor at the point of death, and then con- 
fined from the house of God for four months. And of this large 
niunber who have been sick, I know not of ten persons who have 
been visited by the same distemper twice. Nor should we forget 
the bounty we received by order of authority, namely, fifty 
poimds, to be distributed amongst the greatest sufferers.'' The 
cause of this Pepperell fever was thought to be the miasma arising 
from decayed vegetable matter. The swamp or meadow of John 
Shattuck, near Henry Jewett's, had been overgrown with bushes 
and various vegetables; and, in order to kill them, and bring the 
land into a state of cultivation, a dam was built, and the swamp 
overflowed with water. When the water had been drawn off, and 
the vegetable matter exposed to a summer's sun, the staich was 
very offensive, and extended perceptibly for several miles 
aroimd. ^ 

' Butler's History of Groton, p. 350. See also Holmes's Prise 
p. 113. 
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1763. " In August, the Indians on Nantucket were attacked by 
a bilious plague ; and, between that time and the February follow- 
ing, their number was reduced from 358 to 136. Of 258 who were 
affected, 36 only recovered." The Indians on Martha's Vineyard 
suffered from the same fever. Not a family escaped. Of 52 at- 
tacked, 39 died. It was confined in both places to the Indians, 
and none but those of full-blood died ! ^ 

1764-80. During this period there were many years of sick- 
ness, but we have few facts preserved to show its extent. 
Throat distemper and smallpox prevailed in 1764. In Salem, 44 
died of the d)rsentery, in 1769; 56 of fever, in 1771 ; 51 of dysen- 
tery, 29 of fever, and 17 of smallpox, in 1773. Dysentery was 
very prevalent in 1775, in various places. In Concord about 
40 died. In the Andover South Parish about 200 were sick, 
and 56 died. Smallpox occurred in i777-78,in Boston, and many 
of the country towns. Rowley '^ established a smoke house, in 
which they required all persons and baggage from Boston to take 
a smoking." 

In 1780 a malignant typhus appeared in Boston, having been 
introduced by the Alliance frigate. Many were sick, and several 
died. 

1792. This was the memorable smallpox year in Massachu- 
setts. On its appearance in Boston, the inhabitants were greatly 
alarmed. ^* The whole town was inoculated in the course of three 
da3rs, owing to the infatuation of the inhabitants with respect to 
the danger of infection, founded on a preposterous notion that so 
soon as any person had been inoculated the whole neighborhood 
was endangered. Those whose circumstances admitted had 
generally sent their children to the neighboring hospitals for in- 
oculation. Those which remained were, therefore, generally in 
low circumstances. Whole families were often crowded together 
in single rooms, where fires were constantly kept up for the pur- 
poses of cooking, and the patients were destitute of most of the 
comforts of life, with very little personal attendance, from the dis- 
proportion of nurses to the numbers of the sick. 

* Webster, Vol. I, p. 252. 
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'' The consequences which ensued constituted a scene of con- 
fusion and wretchedness which no one, who was a witness of it, 
could have viewed without horror and commiseration. It is to be 
hoped, for the cause of humanity, that the inhabitants of Boston 
will never again experience this calamity; as they have it now in 
their power, by embracing the means which heaven has put into 
their hands in the vaccine inoculation, to secure themselves for- 
ever from its desolating ravages." ^ 

Two hundred and thirty-two took the disease in the natural 
way, of whom 33 died; and 8,114 by inoculation, of whom 165 
died. The population of the town was then 19,484. Of these, 
10,655 had previously had the disease, 262 removed out of town, 
and 221 only, who remained, liable to the disease, escaped. The 
following table exhibits the cases by smallpox at the diflferent 
times of its appearance in Boston: 
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In Charlestown, in September and October, 1,352 were inocu- 
lated, of whom nine died. Twelve took the disease the natural 
way, of whom three died. Eight himdred and seventy-nine were 
inhabitants; the others belonged to the nei^boring towns, and 
came in to be inoculated.* 

In Concord, a hospital was fitted up, where 130 persons were 
inoculated. Some took the disease in the natural way. Ten 
died, two had the disease by inoculation, and eight by contagion, 
and they were all buried in a separate biuial groimd.' 

1 G)mmunications, Massachusetts Medical Society, Vol. II, p. 482. 

' Medical Repository, Vol. II, p. 10. ' Shattuck's History of Concord, p. 224. 
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In Framinghamy it appeared in this and the next year. Mr. 
Barry, in his valuable history of that town, says : '' In September, 
1792, according to the records, * it having been proposed by the 
physicians of the town to receive permission to inoculate with 
the smallpox,' the town voted * not to have the smallpox in 
town, by inoculation, nor any other way, if it can be prevented.' 
May, 1793 : ' Voted, that the selectmen be a committee to prose- 
cute any person that shall spread the smallpox, by inoculation, 
or any other way.' At the same time, the town granted £30 to 
assist the sick, and appointed a committee of distribution. A 
hospital was provided at the house of Mr. George Pratt. The 
disease was introduced into the town by one David Butler, who 
came to Framingham from Peterborough, and falling sick with 
the disease, his nurses, to the number of seventeen, took the in- 
fection, and five persons besides Butler died." 

In Sdtuate, a smallpox ho^ital was opened, but it did not 
restrain the disease. Twelve died, in different parts of the town. 
** An action was commenced against the physicians, for a breadi 
of bond for faithful discharge of duty, etc. ; but after the panic 
which had seized the people was a little calmed, the action was 
withdrawn." ^ 

1796. This was a very sickly year. In Boston, a very malig- 
nant typhus appeared on the 25th of August; and between that 
time and December many were sick, and thirty died. It created 
great alarm; some were buried in the night. Dr. John Warren, 
who wrote an account of it, says that the physicians were unani- 
mous in the opinion that it originated from local causes.* '' A 
very great portion of those taken sick were situated near exten- 
sive flats, particularly about the easterly, southeasterly, and 
westerly skirts of the town. The place called Oliver's Dock, 
where the disease was most prevalent, was exposed to exhalations 
from foul substances lodged about the wharves and docks of that 
quarter, with buildings so constructed as to admit of but very 
imperfect ventilation, and with large numbers of inhabitants 
crowded together in a small ^ace." The following prophetic 

^ Deane's ISstory of Sdtuate, p. 113. 

s Communications, Massachusetts Medical Society, VoL 11, p. 445. 
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language proves that the writer then well understood the causes 
of disease, which have been, in recent years, brought so fully 
before the public: '^ That it originated from noxious substances, 
exhaled into the atmo^here from putrifying animal or v^etable 
matter, or both, is extremely probable, from the places in whidi 
it was most prevalent; and that a confined situation, or filthy 
state of the streets, alle3rs, and by-places of the town, will, as it 
becomes more populous, rents higher, and consequently the poor 
more closely crowded together, further eiqx)se us to the danger 
of such diseases, is a serious truth, which may, perhaps, in some 
future day, be too fatally evinced." ^ 

1798. The yellow fever iq>peared in Boston, June 17, in a 
family living on Stoddard's wharf . Of eight persons in the family, 
five had the disease, of whom two died. It spread to Long Wharf , 
and in July to Fort Hill. On the southeast and south side of the 
hill, scarcely a family who resided below the summit escaped; one 
family lost five out of six. And probably the greatest part of the 
inhabitants in that part of the town would have fallen victims to 
the disease, if they had not removed into the country. In August, 
September, and October, it spread to the northern and westem 
parts of the town. The munber sick was not ascertained* Dr. 
Rand, who wrote a particular account of the epidemic, says, of 
103 patients he lost 1 1 • Whether the general proportion was the 
same, does not appear. He conjectured that 8,000 inhabitants 
removed into the country. The number who died, between June 
23 and October 22, was stated by Dr. Rand at 145 ; by Dr. Brown 
at 250, and he said, '^ I believe that 300 is not above the real 
amount." The disease was supposed to have been of domestic 
origin, and was attributed to the filthy condition of the streets 
and docks, and to decayed animal and vegetable matter. The Nem 
York Medical Repository contains several articles on the subject* 

In Newburyport, the yellow fever iq>peared in June, and be- 
tween that time and the i6th of October, about forty persons died, 
principally on the fourth, fifth, sixth, or seventh day of the attack. 
It excited great alarm.' 

^ New York Medical Repository, Vol. I, pp. 139, 140. 

• Ibid., VoL II, pp. 212, 333, 390, 466. 

• Ihid., Vol. I, p. 504; Coffin's History of Newbury, p. 270. 
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1800. The question whether overlSowing lands, for mill-ponds 
or other purposes, generated a malaria which was unfavorable to 
health, was much discussed about this time, especially by the 
people in the westerly part of Massachusetts, and in Connecticut. 

1802. The yellow fever again appealed in Boston, near the 
lower end of Summer street, in the vicinity of Tileston's wharf, 
and about Fort Hill. About fifty died, eleven of whom were in 
one house. The origin of the disease was not satisfactorily ac- 
counted for. Some supposed it was imported; others, ** that it 
arose from filth, consisting of putrid animal and vegetable matter 
collected near the wharves, or in a ceUar in the neighborhood of 
the place where it commenced." The latter opinion was generally 
entertained. No case was known of its being communicated from 
the sick to the attendants.^ 

1804-05. A typhus of uncommon malignity" appeared in 
Boston: filteen died of the disease. 

1805-10. The spotted fever and other epidemics prevailed 
during this period in some parts of the state, though no very 
particular account has been published concerning them. In 1808, 
in Amherst, six cases were fatal. In one town in Worcester 
County, one hundred and thirty were sick and two died. Of 
ninety-one cases in Barre, nine were fatal. On the 19th of March, 
1810, a gentleman from Petersham wrote: ''The distress in 
this part of the country is beyond anything you can conceive. 
Seven men and women, and one child, were buried in Barre, thb 
afternoon: sixty are now sick. Dr. Holmes told me that twenty 
physicians would not be too many for that town alone." The 
same disease q>read in various other parts of the state.' 

181 2-14. This period witnessed the introduction of a most 
fatal and alarming epidemic It first appeared among the soldiers 
at Greenbush, opposite Albany, in October, 181 2, and about the 
same time in Sackett's Harbor and Burlington. It afterwards 
i^iead through Vermont, New Hampshire, and Massachusetts. 
Dr. Grallup estimated that 6400 persons died of the disease in 

I Commimicatioiis, Maasacfauaetts Medical Sodety, VoL II, p. 469. 
* Ibid., p. 138; Gallup on Epideimcs, i^. 53, 58. 
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Vermont alone, in five months, in a population of 217,913. In 
Boston, 60 deaths are recorded by typhus fever, in 181 2 and 1813, 
and 81 of " pulmonic fever " in the same time, — probably by 
the same disease: 400 or 500 are said to have been sick. It at- 
tacked adults principally, and was generally fatal to old people. 
It prevailed very generally in Worcester, and many other country 
towns, though the records are too imperfect to afford very accu- 
rate information.^ 

1815-16. This winter, a typhus fever of peculiar malignity, 
similar to that of 18 12-14, already noticed, and confining its 
attacks principally to old people, appeared in Sharon, in Norfolk 
County. In ten days, eighteen out of the first twenty-four cases 
terminated fatally. Many were afterwards ack, and many died. 
It spread into Mansfield, Wrentham, and other places in the 
southerly part of the state. In Attieborough, more than one 
hundred died of this disease in three months. In Rochester, fifty 
died. '^ It is stated, as a fact, that this epidemic followed the 
course of rivers, tracing up the Accushnet and Mattapoiset, to 
the great pond in Freetown, and extending but very littie beyond 
the meetinghouse in Rochester, which has ever been one of the 
most healthy spots in New England, and where it is dry and 
sandy. Dr. Mann states, that scarce a person escs^>ed this fever, 
who lived within a mile of the great pond in Sharon, where it pre- 
vailed so fatally. Six persons, of the family of Ashley, died of this 
fever in onehouse, situate near the great pond in Freetown. This 
singular disease seems, therefore, to choose for its location humid 
and swampy situations." * 

1819. The yellow fever again appeared in Boston, and created 
great alarm. The first victim was Patrick Murphy, an Irish 
laborer, who lived at the northerly end of Purchase, near Bioad 
Street. He died the third day after the attack, on the 30th of 

^ The works wMch affoni some fiirther infonnation on this epidemic aze: GaUiip 
on Epidemics, p. 69; Mann's Medical Sketches; New England Medical Jomnal, 
Vol. n, p. 241, Vol. IV, p. 98; Lincoln's History of Worcester, p. 311; NewHamp* 
shire Journal, Vol. I, p. 23, and Vol. II, p. 199. See also, Sanitary EQstory of Fkank* 
lin County, in appendix to Report 

> 2 Massachusetts Historical Collection, Vol. IV, p. 303, and New "Rng^^TH Medi- 
cal Journal, Vol. V, p. 317. 
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June. On the 3d of July, a female died, in the family of Josiah 
Bradley, on Fort Hill. On the 5th, Mrs. Thayer (who kept a 
boarding-house in Purchase Street, nearly opposite the present 
stone church), her daughter and her son, were all attacked in the 
morning, and died before three o'clock the same day. Others 
died soon after. On the ist of August, the ship Ten Brothers 
arrived, in a foul condition. Mr. Eaton (the custom-house 
officer) and two laborers, who boarded her, died the night after. 
By order of the Board of Health, the vessel was taken into the 
harbor and scuttled. The effluvia of the bilge- water that flowed 
from the vessel was exceedingly offensive; and two persons who 
scuttled her, and some others who happened to be passing in a 
sail-boat, took the disease and died. The alarm now became very 
great, and very many of the inhabitants removed from the dty. 

The disease was confined principally to the southeastern decliv- 
ity of Fort Hill, in the vicinity of Purchase, High, and Griffin 
Streets, and Gibbs' Lane. Many persons were on board the ship, 
after her arrival, most of whom remained in health. About 
twelve, however, were seized with the fever, almost all of whom 
died. They and a few others were sick and died in different parts 
of the town. 

It is not certain how many were victims to this epidemic. On 
the town records, thirty-four deaths by this '^ malignant fever '^ 
are recorded, but this does not include the whole number. Patrick 
Murphy, according to the record, died in consequence of *^ drink- 
ing cold water"; and Mrs. Thayer and her family, by ** diseases 
unknown.'' Probably others died of the disease, though not so 
entered. This was done, perhiq>s, to prevent alarm. The bills of 
mortality, for that year, state that 108 died by *^ typhus," and 46 
by '' pulmonic fever," both of which may include some cases of 
yellow fever. One physician informs us that he attended seventy- 
five cases of this disease in that year. It was at first exceedingly 
malignant, and soon terminated in death; but gradually it be- 
came more and more mild and manageable, and entirely ceased 
about the ist of November. 

The cause of the disease was never satisfactorily ascertained. 
Some attributed it to the Ten Brothers; but this could not 
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have been the original and principal cause, for it pievafled here a 
month before the arrival of that vessel. It undoubtedly arose 
from some local influence, which might have been aggravated by 
the foul condition of that ship, as it would have been by any other 
similar cause, combined with the peculiar condition of the atmos- 
phere that then exbted. 

It is a remarkable fact, that the disease was never known to 
be communicated from one sick person, or from the clothing of 
such person, to another, notwithstanding exposure by nurses and 
others to the disease in the sick and the dead, except in a single 
instance; and concerning that there is some doubt. The pcHson 
existed in the atmosphere of the locality, and operated where the 
personal condition was favorable to its reception.^ 

1831-32. In Boston, 70 died of Asiatic cholera in 1832. Of 
scarlatina, 84 died in 1831, and 199 in 1832. Typhus was also 
charged with 45 deaths. The cholera excited great alarm, and 
caused special preparations to be made in the dty for its avoid- 
ance.* 

On the 5th of August, 1832, at the State Prison in Charles- 
town, 190 were taken with cholera, — 1 15 in the first twenty-four 
hours, the remainder soon after, — aU of whom recovered. 

For the last forty years, notwithstanding the mass of medical 
literature that has been published, less definite information has 
been obtained concerning epidemics than in the previous periods. 
The almost entire neglect of records, prior to the adoption of the 
registration system, renders it difficult to give anything aj^roxi- 
mating to an accurate view of the subject. If a careful examina- 
tion were made into the history of each town, many important 
facts might be gathered. But it is curious and lamentable to 
observe, in looking over our published local histories, how little 

1 New EnglaDd Medical Journal, Vol. Vm, p. 380, and Vol. DC, p. 98. 
' The sanitary expenses of the dty of Boston, for 1832, were: 

For Internal Health Department, $21,610.67 

For External Health and Quarantine Establishment, . . 5,222.95 
For Special Measures against the Cholera, about .... 23,600.00 

Total, $5o,4a3-6a 

Boston MeHcal Journal, VoL IX, p. 909. 
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attention has been paid to this matter. The history of the health 
of the people should be regarded as the most important part of 
history, yet it has generally been considered unworthy of notice, 
or, if noticed at all, merely among the incidental matters of little 
consequence. It is hoped that hereafter more attention will be 
paid to this subject by our local historians, and that our local 
sanitary surveyors will make it a matter of particular investiga- 
tion. The rapid, imperfect review we have taken of the sanitary 
history of the state, — containing, as it does, brief notices of 
some of the prominent epidemics merely, — suggests many im- 
portant considerations, which, if more fully illustrated, might 
convey the most important practical lessons. 

In some towns, records have been made, and especially since 
the registration law went into operation. From these and other 
sources of information we find that dysentery, typhus fever, 
scarlatina, consiunption, and other fatal diseases, are common in 
nearly all parts of the state. They are constant visitors. In some 
periods and places more so than in others, but in all so common 
that they have become familiar to us, and cease to excite notice or 
alarm. An amount of sickness, which formerly would have thrown 
the whole community into a state of consternation, may now 
occur as an ordinary event, and elicit no special attention. 

To complete this general view of the sanitary condition of the 
state, and as further illustrations, we have compiled from the 
Registration Reports, from the '^ Bills of Mortality '' of Boston, 
and from other sources of information, several tabular statements, 
which we shall now present. A general view of the influences on 
human life and longevity, existing in the state, is presented, which 
exhibits the rate of mortality among the inhabitants of Boston 
at three different periods; and among those of an interior town 
of the state, of an average health. (See tables, pages 284-285.) 

This important table has been compiled with great care, and 
will be found to represent the law of mortality in different 
places in Massachusetts, more accurately than any one heretofore 
published. The columns relating to Boston have been carefully 
compiled by a comparison of the population with the deaths for 
nine years; four before and four after that in which the enumera- 
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tion was made. This admits of a fair average, and an accurate 
result. The colimm under '^ country towns " is compiled from a 
careful examination, abstract, and combination of the records 
of deaths in Concord and Worcester, Massachusetts, and in 
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STATEliENT OF THB RaTB OF MOSTAUTY AMONG THB INHABITANTS OF B06T0N> 
FOR 1830, 1840, AND 1845; AND OF AN InIBRIOR COUNTRY TOWN IN MASSA- 
CHUSETTS, FOR 1830 (continued) 
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Amherst, N. H., for the ten years, 1826 to 1835, inclusive, with the 
abstract of the census of 1830. The records of those towns were 
at that time supposed to be full; and, though not the healthiest, 
may be considered, among the country towns, of about an average 
health. In many places, a comparison of the whole number of 
deaths with the population gives a much more favorable result, 
and in others not so favorable. This table deserves to be carefully 
studied. 

The following are some of the many important conclusions to 
which the facts thus far disclosed lead us: 

I. It is proved that there is a great difiference, in this state, in 
the longevity of people living in dififerent places and under dif- 
ferent circumstances. This fact is presented in a forcible manner 
in the subjoined illustration, taken from the Census of Boston. 
The cut is drawn in ten divisions, each way; those from left to 
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right representing the ages of life; those from top to bottani;* 
the percentage of survivors: 

Take one hundred persons from each of four different classes of 
people: loo of those who enjoy an amount of life equal to the 
healthy classes in England; loo of those who died at Newton, in 
1810 to 1830; 100 of those who died in Boston, in 1840 to 1845; 






Fia. t. Lonievity undn DiSemi CdadJiioi]!. 

and 100 of the Catholics of Boston. If each of the hundred per- 
sons in all these classes had lived 100 years, each class would have 
enjoyed 10,000 years of life. But persons die at all ages, and in 
some classes very much earlier than in others. Accordingly four 
lines are drawn diagonally across the cut, from the top on the left 
to the bottom on the right, to represent the amount of Ufe that 
each class enjoyed. The white and shaded spaces below these 
lines represent life, and the dark and shaded ^aces above the 
lines represent death. The upper line represents the survivors in 
England; the next below, those in Newton; the third, the genei 
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population of Boston; and the fourth, the Catholics. It will be 
perceived that 82 per cent, or 82 out of every 100, of the lives in 
England pass the line of 10 years, or survive that age; while only 
34 per cent, or 34 out of every 100 Catholics, pass the same line! 
That 38.75 per cent, in Newton, survived 60 years, while only 
9.95, in Boston, survived the same age! Other comparisons, 
equally striking, may be made. 

2. It is proved that causes exist in Massachusetts, as in Eng- 
land, to produce premature and preventable deaths, and hence 
unnecessary and preventable sickness; and that these causes are 
active in all the agricultural towns, but press most heavily upon 
dties and pc^ulous villages. 

3. It is proved that measures, — legislative, sodal and per- 
sonal, — do not at present exist, or are not so fully applied, as 
they might be, by the people, for the prevention, mitigation, or re- 
moval, of the causes of disease and death. 

4. It is proved that the people of this state are constantly 
liable to typhus, cholera, dysentery, scarlatina, smallpox, and 
the other great q>idemics; and to consumption, and the other 
fatal diseases, which destroy so many of the human race in other 
parts of the world. 

5. It is proved that the active causes of disease and death are 
increasing among us, and that the average duration of Uf e is not 
as great now as it was forty or fifty years ago. 



CHAPTER XIX 

PLAN FOR A SANITARY SURVEY OF THE STATE 

We now proceed to give an outline of a plan for the Sanitaiy 
Survey of the state which we propose for adoption. In drawing 
it up we have carefully inquired into the circumstances of many 
cities and towns in the state, and the sanitary condition of the 
inhabitants; and have, with no inconsiderable labor, matured a 
series of measures, which seem to us best adapted, under all the 
circumstances, as the plan which would be most likely to be prac- 
tical and useful. In the progress of the inquiry, we have **«>Twni#H 
many printed works on the subject, and have availed ourselves ci 
the information elicited in correqx>ndence with gentlemen in 
Europe and in this country, whose knowledge, eaqpeiience and 
judgment in these matters are entitled to the highest r^aid. 

In a valuable communication, received from the councillors of 
the Massachusetts Medical Society, a preference is given to the 
plan of appointing a single individual to make the survey, after 
the manner of the agricultural, zodlogical, and other scientific 
surveys, which have heretofore been made by the state. Ob- 
jections are, however, urged with considerable force against this 
plan. It is said that to intrust so great and important a work to 
one mind, however well qualified, would be less likely to receive 
public confidence and approbation, and hence would be less use- 
ful, than if it were the joint production of several minds, or re- 
ceived their joint approval; that if made with the facts at present 
accessible, although it would afford much valuable information, 
it might lead to erroneous conclusions; and that it would be 
merely transient, and not of permanent usefulness. 

The English sanitary surveys have generally been the results of 
the joint labors of several individuals; and nearly all of them, of 
authority and usefulness, have been based principally upon the 
facts furnished by the efficient system of registration of births, 
marriages, and deaths, in operation there. Those which have de- 

a88 
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parted from these facts, or have made a partial selection from 
them, are more or less mixed up with error. 

Health is a varialjle matter, capable of improvement or dete- 
rioration. It may be good in one year, and not in another, and not 
alike in two places at the same time. No plan can therefore be 
extensively useful, or permanently valuable, which shall be con- 
fined to a single year or a single survey. It should extend over a 
series of years, and through a series of successive observations 
and examinations. In this way only can the laws of health and 
life of any place be accurately ascertained, and a sanitary survey 
produce all the good that might be attained by it. People are 
prone to neglect their own and the public health, and this fact is 
a reason why the subject should be frequently brought to their 
notice. 

Our plan consists of a series of measures, which may be ren- 
dered permanent if desired, presented in the form of separate 
recommendations. They are divided into two classes, and are to 
be regulated and controlled by the agencies which are proposed to 
be established; one by the legislative authority of the state, and 
the municipal authorities of towns and dties, and the other by 
social organization and personal action. Though intimately con- 
nected, these measures are in some respects independent of each 
other. They are not of equal importance, and it is not expected 
that they will all be immediately made use of; a part only may 
be adopted at one time, and another part at another time, as dr- 
cumstances may require. They are here presented together, as 
necessary to give fullness and unity of design to the whole plan. 
It is not supposed, however, that they are all the useful sanitary 
measures which a complete and perfect plan would require. The 
progress of this inquiry, and the circumstances which it develops 
in different years, — the discoveries which will be made by the 
united intellectual efforts that will be brought to bear upon this 
subject, — will suggest others. Some of these measures are of 
great magnitude, and would each furnish matter for a volimie, if 
fully explained and illustrated. All we propose to do in this con- 
nection is, to name and define each, and to give a brief explanation 
and illustration of its character and design. These measures, it 
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must be recollected, however, are only a series of plans by whidi 
a sanitary survey might be carried forward. The accompanyiiig 
information is inserted merely to illustrate these plans. 

I. STATE AND MUNICIPAL MEASXTSES SECOIOIENDED. 

Under this dass of recommendations are to be included sudi 
measures as require, for their sanction, regulation and control, the 
legislative authority of the state, or the municipal authority of 
cities and towns. They may be called the legal measures, — the 
Sanitary Police of the state. 

I. We recommend that the laws of the state relating to Public 
Health be thoroughly revised, and that a new and inq>roved act 
be passed in their stead. 

We suppose that it will be generally conceded that no plan for a 
sanitary survey of the state, however good or desirable, can be 
carried into operation, unless established by law. The legislative 
authority is necessary^ to give it efficiency and usefulness. The 
efforts, both of associations and individuals, have failed in these 
matters. We have shown that the present health laws of the 
state are exceedingly imperfect, even for the general object for 
which they were designed; that it is difficult, and perluqss im- 
practicable, to ascertain what precise powers they confer, and 
what duties they require; and that they are not adapted, in any 
way, to the purposes of a sanitary survey. This must be ai^Muent 
to any one who may examine them. 

Entertaining these views, we suggest that a general health law 
should be passed, which should be comprehensive in its design and 
simple in its provisions, — be adapted to the present dicum- 
stances of the state, and be so framed that it might be deaziy 
understood and carried into practical operation ; and which, wtak 
it would answer all the purposes of a general health act, as here- 
tofore understood, would, at the same time, acconq>lish all the 
purposes of a sanitary survey. 

We have accordingly drawn up, and present in the appendix,^ a 
draft of such an act as, in our judgment, it would be ei^iedient to 
pass, to secure the advantages designed to be attained. It creates 

^ See original report 
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a pennanent agency, for the regulation and control of all matters 
relating to the sanitary condition of the state and its inhabitants. 

n. We recommend that a general Board of Health be estab- 
lished, which shall be charged with the general execution of the 
laws of the state, relating to the eniunerationy the vital statistics, 
and the public health of the inhabitants. 

The duties of the Board are pointed out in the fourth section of 
the act. They are to have the general direction of each census; 
to superintend the execution of the sanitary laws of the state; to 
examine and decide upon sanitary questions, submitted to them 
by public authorities; to advise the state as to the sanitary ar- 
rangements of public buildings and public institutions; to give 
instructions to local Boards of Health, as to their powers and 
duties; to suggest local sanitary rules and regulations; to recom- 
mend such measiures as they may deem expedient, for the preven- 
tion of diseases and the promotion of the public health; and to 
report their proceedings annually to the state. 

in. We recommend that the Board, as far as practicable, be 
composed of two physicians, one counsellor at law, one chemist or 
natural philosopher, one dvil engineer, and two persons of other 
professions or ocaQ>ations; all properly qualified for the office by 
their talents, their education, their experience, and their wisdom. 

The members should not be selected exclusively from one pro- 
fession, for two reasons: i. Numerous questions, requiring a 
knowledge possessed by different professions, will be presented 
for discussion and decision; and it is desirable that the Board 
should be able to bring competent knowledge to the investigation 
of every subject. 2. To show to all that the pronu>tion of 
public health is a matter which does not belong exclusively to the 
medical profession, but concerns every profession and every per- 
son. The idea which too generally prevails, that everything 
relating to health belongs exclusively to one profession, operates 
against sanitary improvement The services of medical men are 
indiq)ensable; but the services of other professions, and of every 
person in their respective ^her^, must be put in requisition, 
before reform can be complete. The Board should therefore 
contain — 
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1. Two physicians, at least, of scientific attainments, and of 
extensive practical experience in their profession, thorou^y 
understanding sanitary science, and deeply feeling the impcMT- 
tance of wise sanitary measures. 

2. One counsellor at law, who, besides the general knowledge 
of law and medical jurisprudence which he could bring to the pur- 
poses of the Board, might eq)ecially be able to investigate any 
legal question that might arise. 

3. One chemist, or natural philosopher. Many questions 
relating to the influence of the elements on the production or pre- 
vention of disease may require the q)ecial investigation of an 
experienced chemical philosopher, and this important branch of 
science should be ably represented at the Board. 

4. One civil engineer, possessing competent knowledge to 
determine the best methods of planning and constructing public 
works, and the best architectural sanitary arrangements of public 
buildings, workshops, and private dwelling-houses, would be an 
exceedingly valuable member. 

5. Two other persons, of acknowledged intelligence, good 
judgment, and of practical experience in the common business 
affairs of life, and capable of investigating and fully understand- 
ing the principles of sanitary science, might compose the re- 
mainder. 

All shoiild make themselves thorough masters of the objects of 
their appointment; have sagacity and foresight to percdve the 
bearing and effect of every measure proposed; be eminentiy prac- 
tical men, wise in deliberation, and judicious in decision. 

rV. We recommend that the Board be authorized to aiqxiint 
some suitable and competent person to be the Secretary of the 
Board, who should be required to devote his whole time axul 
energies to the discharge of the duties of his office, and be paid a 
proper salary for his services. 

V. We recommend that a local Board of Health be appointed 
in every dty and town, who shall be charged with the particular 
execution of the laws of the state, and the municipal ordinances 
and regulations, relating to public health, within their re^)ective 
jurisdictions. 
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VI. We recommend that each local Board of Health appomt a 
Secretary; and also, if occasion require, a Surveyor and Health 
Officer. 

Vn. We recommend that local Boards of Health endeavor to 
ascertain, with as much exactness as possible, the circumstances 
of the cities and towns, and of the inhabitants under their juris- 
dictions; and that they issue such local sanitary orders and make 
such regulations as are best adapted to these circumstances. 

Vm. We recommend that local Boards of Health endeavor to 
carry into effect all their orders and regulations in a conciliatory 
manner; and that they resort to compulsory process only when 
the public good requires it. 

DC. We recommend that an appropriation be made annually 
by the state, for the purchase of books for the use of the general 
Board of Health; and by each city and town for the purchase of 
books for the use of each local Board of Health. 

X. We recommend that each local Board of Health be required 
to make a written report annuaUy to the town, concerning its 
sanitary condition during the next preceding year; and to trans- 
mit a written or printed copy of the same to the general Board of 
Health. 

XI. We recommend that the sanitary and other reports and 
statements of the affairs of cities and towns which may be printed 
should be in octavo form, on paper and page of uniform size 
(similar to the public documents of the state), and designed to be 
bound together, as the Annual Reports of the Town; and that 
five copies be preserved by the Board of Health, one copy be fur- 
nished to the general Board of Health, one to the State Library, 
and that others be given to Boards of Health elsewhere in ex- 
change for their publications. 

Xn. We recommend that the successive enmnerations of the 
inhabitants of the state be so made, abstracted, and published, 
that the most useful and desirable information concerning the 
population may be ascertained. 

Several important piuposes are attained in an accurate enu- 
meration or census of the inhabitants. The constitution of the 
United States and of this state both require such enumerations 
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to be made, as the basis on which the number of r^resentatives 
to the national and state legislatures shall be determined. This 
is a political purpose. The character of man, as a social being, is 
modified by the circumstances of his existence, and varies as these 
circumstances vary in their development in different places and at 
different periods ; and it is desirable for a social and scientific pur- 
pose that such characteristics may be ascertained as will exhibit 
these varieties or differences. An exact knowledge, too, of the 
living inhabitants in a given locality, is the first, and an essential 
element, for estimating their sanitary condition. This is the third 
most important piupose. 

What then are the characteristics of a population, which it is 
desirable and important should be known, and which admit of 
positive ascertainment ? In our judgment, the following classes 
of facts are desirable in every census: ^ 

I. Color and freedom. Three classes of persons exist in this 
coimtry, — the whites, the colored, and the Indians; and of the 
colored there are two sub-classes — the free and the slave. The 
political rights, possessed by each of these classes, differ in differ- 
ent states; and it has been supposed that they are not all affected 
alike by the same sanitary influences. The numbers possessing 
each of these characteristics should therefore be ascertained both 
for political and sanitary purposes. 

^ The purposes of this report will not admit of so full an ezplanatkm and iUustnt- 
tion of these several classes of facts, nor of the plan of obtaining them and of making 
the abstracts for publication, as may be necessary to make them deariy understood. 
Those who desire further information on the subject are referred to a Rq)ort on the 
State Census of Massachusetts (House document No. 127, for 1849); ^ ^ ^ 
structions issued for taking the seventh census of the United States; to the Rqxxt 
on the Census and Statistics of Boston for 1845; to an article in the Journal of the 
Statistical Society of London, on the Best Mode of taking the Census of the United 
Kingdom for 1841, Vol. Ill, p. 72, for April, 1840; to the three volumes of Abstiads 
of that Censi]s, published under the titles of the Enumeration Abstract, OccopttioD 
Abstract, and Age Abstract; to the admirable but volununous Rqx»rt of the Coat 
missioners for taking the Census of Ireland for 1841 ; to the series of Rqpoits of tiie 
Regbtrar General of births, deaths and marriages in England, and espedaXty to tiie 
Appendices to the Ninth Annual Report, and to the " Receosement G6ntel "— 
the General Census of Belgiimi for 1846 — a work admirably executed, under the 
Central Statistical Commission, of which M. Quetelet is President. These woiis 
contain the results of the more recent experience, and should be cazefuUy studied bf 
all who may have the superintendence of the census. 
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2. Sex is another characteristic universally acknowledged as 
important, and the number of each should be carefully obtained. 

3. The ages of the population are characteristics, interesting 
and important in many respects, and indispensably necessary in 
all sanitary inquiries. Without them a census is comparatively 
useless. They should be ascertained by the enimierator with as 
much exactness as possible; and afterwards so abstracted that 
uniform comparisons may be made between the populations of 
the same ages living in different places, at different periods, and 
imder different circumstances; and with the dead. 

4. The domestic condition, or the number of unmarried, 
married, and widowed, is an interesting characteristic, which has 
been ascertained in the censuses made by nearly all the govern- 
ments of Europe, and should be known for its important social 
and sanitary influence. 

5. The occupations of the people have an influence upon their 
character and health. The facts should be obtained, at least, in 
relation to all males over fifteen years of age, and engaged in the 
principal professions and occupations. 

6. The place of birth should be known, so far as to spediy 
separately those bom in the town or dty where they reside (to 
show the sanitary influence of locality), those bom in the different 
states of the United States, and those bom without the United 
States. 

7. Education has an influence upon the sanitary condition of 
the people; and some facts regarding it should be known con- 
cerning all persons over twenty years of age. An answer to the 
question, " Can you read and write ? " — will afford a simple 
and definite fact, and may be obtained concerning every person. 

8. House accommodation is quite important. The number of 
persons to a family, and the number of families and persons to a 
house, and the extent of their accommodations, should be known. 
Life and health are often affected by overcrowded dwellings. 

9. Means of subsistence and comfort also have an influence 
upon the sanitary condition of a people. A simple but definite, 
certain and important fact, as to this characteristic, might be 
determined by the number of "owners of real estate" (not "the 
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value of real estate owned," which is indefinite and uncertain as 
applied to individual inquiry). A comparison of the proportion 
of this number or class of persons, with the whole population of 
different places and at different periods, would exhibit interesting 
results. 

10. Health. Useful information concerning four qpedal 
diseases, — blindness, deafness, insanity and idiocy, — has been 
ascertained in the last two censuses. The nimiber of persons thus 
aflSicted, as well as the number of paupers and criminals, should 
be known. 

Two plans have been devised for obtaining the facts in a census. 

1. By abstract inquiry; and by the use of a blank tabular fomi 
of a schedule, containing headings, imder which are to be entered 
the different classes of facts, and in such form, as they are in- 
tended to appear in the final printed abstract. They are elidted 
by the inquiry, — How many are in this class, and in this, and so 
on, naming each class. It is obvious that even by this plan, if 
accuracy is intended, the characteristics of every person and of 
every elementary fact, so far as relates to all the particulars re- 
quired by the schedule, must first be obtained separately; and 
afterwards, though at the same time, they must be analyzed, 
abstracted and combined, and entered imder the respective heads 
to which they belong. By this complication of the matter errors 
are likely to occur, and cannot easily be avoided. This plan may 
answer for guesses, or estimates, but affords no check against over 
estimates or imperfections, nor is it any test of accuracy; and 
besides, such a plan admits of no other combination or abstract 
of the facts than the one pointed out in the schedule. 

2. By individual or elementary inquiry; and by the use of a 
blank schedule, in which the name of every person enumerated is 
to be entered; and opposite the name, imder separate headings, 
such facts, descriptive or characteristic of each, as are designed to 
be ascertained. These may be more or less extended at pleasure. 
By this plan, the single object of obtaining the elementary facts 
of the census, in the most simple, correct and positive manner, 
without complicating the labor at the time with any combination 
or abstract, is all that is attempted by the enumerator. Hie 
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abstracts for publication are made in a different form by another 
agency. It is obvious that by this plan errors will be much less 
likely to occur, and may be more easily corrected at the time if 
theyshouldhappen, than by the plan of abstract inquiry. Taking 
the name of every person will be a guarantee that no more will 
be returned than actually exist. And the same facts may be 
accurately obtained, more easily, rapidly, and economically. 
And besides, the facts thus obtained may be abstracted and 
combined in very many different ways, to show a much greater 
variety of interesting and important results. 

The first is the plan hitherto adopted in the censuses of the 
United States. The second, however, is now regarded by all cor- 
rect statists, who have carefully examined the two plans, as very 
much the best, and as the only one which will ensure accuracy. 
It was first introduced into this country ' in the census of Boston, 
in 1845 ; and, since then, that example has been commended and 
followed by other cities. A modification of the plan, designed for 
general application, was prepared at the special request of the 
Census Board at Washington, and has been adopted, though not 
without some deviations, for the seventh census of the United 
States, to be taken this year.* 

The schedule recommended, relating to the free inhabitants, 
contained the following headings : 
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* By Lemuel Shattuck. — Ed. 
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These schedules are designed to contain complete registers of 
the population. Three sets, or copies, are to be made; one of 
which is to be deposited in the office of the court of the county, 
and one in the office of the secretary of the state, to which they 
relate; and the other is to be forwarded to the Secretary of the 
Interior, at Washington. Under his superintendence, or that oi 
some person whom he shaU appoint, these schedules are to be ar- 
ranged. They are not to be published, nor are they to be con- 
sidered as models for publication; but they are to serve the snnple 
purpose of containing a comprehensive mass of useful elementary 
facts concerning the people. These facts are to be classified, ab- 
stracted, and published, in such form, to such extent, and with 
such deductions, as shall be deemed useful and proper. An excel- 
lent plan for the abstracts, as to the ages, for general or sanitary 
purposes, is furnished in the example taken from the FngliA 
census. The ages of the population of every county in the 
United States, and of every town in this state, shotdd be ab- 
stracted in this way. Every census should be made under the 
superintendence of intelligent, competent persons, familiar with 
statistical science, and especially with that part of it which relates 
to himian life, — its reproduction, its continuance, and its ex- 
tinction. The value of the results will greatly depend upon the 
degree of intelligence applied to their production. The plan we 
recommend is not an exception to this general rule. Like others, 
it must have intelligence to carry it into successful execution; but, 
if so executed, it will secure a far more complete and perfect census 
than any hitherto taken. A competent central commission, at 
Washington, with power to appoint subordinate commissions in 
each state, has heretofore been recommended for the national 
census. For our state enumerations, we have proposed that they 
shall be made under the direction of the general Board of Health. 
The plan above recommended might be fully carried out by them, 
and as complete and as accurate a State Census as can be desired 
might thus be obtained. The same agency that abstracts and 
publishes information concerning the dead should make and pub- 
characteristics of the population, at the time of the enumeration. Whether ** mir- 
ried within the year" is an historical inquiry, and the ''value of real estate owned" 
a collateral one, which destroys the unity of the design. 
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lish information concerning the living. The abstracts should be 
made on a uniform plan, so as to be easily compared together. 

Every local Board of Health should have, for their own use, a 
manuscript Register of the Population of their own city or town, 
as proposed, with an index for reference to each family. It would 
be of great service in the various sanitary matters which might 
come before them. 

Enumerations of parts of the population, for a special piupose, 
are often made. The nimiber of children between certain ages is 
required to be known every year, as a basis for the division of the 
income of school funds, in different states. In a letter contained 
in the appendix to the fourth Registration Report, the writer 
said: ''The educational age, as fixed by the laws of Massa- 
chusetts, is 4 to 16. It seems to me, however, that this specific 
classification is injudicious, and that 5 to 15 would be better. 
The latter points or ages are universally adopted by nations, as 
important in the divisions of the population, and in the statistics 
of the dead; and there are many reasons why the educational age 
should be within these points. It would be less labor to make the 
enimieration; and, from examinations which have been made, it 
appears that the ages of children attending school more nearly 
corre^x>nd to them. Comparisons could be more readily made 
with the ordinary divisions of the population. I agree in opinion 
with a recent eminent writer, in thinking, in its application to 
schools, that ' hereafter 1 5 will be the age at which, in any census, 
it will be considered that, in the mass of the community, occupa- 
tion begins, and education ends.' " In 1849, ^s hint was ma- 
tured into a law; and 5 to 15 is now the legal educational age in 
Massachusetts. 

Xm. We recommend that the Constitution of the state be so 
altered, that the State Census shall be taken in 1855, and at the 
end of every subsequent period of ten years. 

XIV. We recommend that the laws relating to the public regis- 
tration of births, marriages, and deaths be perfected and carried 
into effect in every dty and town of the state. 

A new act relating to registration was passed on the 3d of Biay, 
1849, ^^d instructions have been prepared for carrying it into 



300 STATE SANITATION 

effect, and issued by the Secretary of State. The law is becommg 
more and more popular; and, if superintended by an efficient 
state agency, and faithfully carried into operation by the local 
authorities of all the towns, it may secure the many important 
benefits designed by its passage. 

Death affects the human race nearly according to a uniform 
law, modified in its operation only by exchange of circumstances; 
but it does not affect different ages alike, even if all other circum- 
stances are the same. At some ages persons are much more liable 
to death than at others. Some, however, suppose that, in a school 
composed of youth, or in a manufactory composed of operatives of 
more advanced life, or in a prison or in the army, filled with per- 
sons in middle life, if the living to one death, or the average age at 
death, are the same as the whole population of the town or place 
where located, then their health would be the same; and if it 
differed, it would indicate a different degree of health. But it is 
not so. These are select lives, and they are governed by the laws 
of their age only, and not by those applicable to the whole popu- 
lation of the town, composed of persons of all ages. This matter 
is so little understood, and so many mistakes are made, even by 
eminent statists, that it should be clearly illustrated. 

On returning to the table already given, the law of mortality 
is given for the whole of England, and for Surrey, one of the 
most healthy, and for Liverpool, one of the most unhealthy 
districts of England. Now let us suppose the existence of three 
communities. A, B, and C, each containing i,ooo persons, but 
differently constituted as to ages. In A there are 200 families, 
containing 100 persons between the ages of 30 and 40 years, 300 
between the ages of 20 and 30; and each of these families contain, 
on the average, 3 children under 5 years of age. In B there are 
several boarding schools, in the families connected with whicb 
there are 100 persons between 20 and 30 years, 300 scholars and 
other persons between 15 and 20, and 600 between 10 and 15. 
And in C, composed principally of elderly persons, there are 100 
persons between 40 and 50 years, 300 between 50 and 60, 400 
between 60 and 70, 1 50 between 70 and 80, and 50 between 80 and 
90. And let us suppose that each of these communities have been 
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subjected to the same sanitary laws, alternately, as the most 
healthy and the most imhealthy districts of England, as given in 
the table already referred to, and the result would be as in the fol- 
lowing table: 
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It appears from this table that in these three communities, 
under healthy circumstances, aUke in all respects excepting age, 
the deaths were 27.63 persons, or 2.76 per cent, in A; 4.39 per- 
sons, or 43, or less than ^ of i per cent, in B ; and 77.88 persons, 
or 7.78 per cent, in C; that there were living to i death, 36.19 
persons in A; 232.55 persons in B; 12.84 persons in C; and that 
the average ages at death of those who died were, 5.22 years in A, 
16.41 years in B, and 73.55 years in C! And under unhealthy 
circumstances the facts as strikingly appear. 

It may perhaps be said,*that communities so constituted have 
never existed. They have not, exactly in this relation, but they 
may and actually do exist in some degree approximating to it. If 
so, nothing need further be given to illustrate the incorrectneaa 
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and even absurdity of using the average age at death, or the 
niunber of a population out of which one may die annually, alone, 
as accurate standards for sanitary comparisons. And it follows, 
also, that it is necessary, not only to know the number of the 
living at each age, but how much life is created and produced, or 
how many persons are bom, on which the Iblws of mortality 
operate. By this knowledge alone we might estimate the num- 
ber of deaths, and the average age at death, with considerable 
exactness. 

The following principles may be considered as settled; thou|^ 
we have not space in this connection to illustrate them fully. 
They should govern all those who make sanitary surveys of dif- 
ferent places or populations. 

1. That a uniform law of mortality exists, which destroys 
more persons at one age than at another, in all other circum- 
stances exactly similar; and that this law is modified in its opera- 
tion in a healthy and in an unhealthy locality, only by its being 
less stringently regarded in the one than in the other. 

2. That the generative power and ability to produce a healthy 
race is mainly ascertained by the nimiber of nuurriages, the age at 
marriage, and the niunber of married persons living in the pro- 
creative ages, combined with other personal circumstances; and 
hence arises the sanitary importance of ascertaining in a census, 
as a characteristic of the population, the nimiber of the married at 
different ages, and of recording each marriage and the age at 
marriage. 

3. That when the number of births is great, the number of 
deaths is proportionally great, and the average age at death pro- 
portionally low ; and that an excessive production of life is one of 
the causes, not consequences, of great mortality; and hence the 
number of births is a necessary element in estimating the sanitary 
condition of a population. 

4. That the average age at death, as well as the aggr^ate 
number of a population out of the whole of which one <fies 
annually, though interesting as a characteristic of the population, 
is a fallacious test of its sanitary condition; and cannot be em- 
ployed alone, for that purpose, without leading to serious errois. 
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It can be applied, as an accurate test, only when the ages of the 
living inhabitants compared are alike. 

5. That selecting a class of the population, such as the pro- 
fessional men, the tradesmen, the laborers, the rich, or the poor, 
and giving their average age, or the average number of years of 
life that either live less than the others, or that either lose more 
than the others, as a test of the sanitary condition of the class, 
may mislead the inquirer, and cannot be relied upon as an accu- 
rate test. 

6. That the information concerning the rate of mortality sup- 
posed to have prevailed in past ages, when the calculations have 
been made upon the erroneous basis mentioned in the last two 
conclusions, cannot be taken as an exact test for comparison with 
the present age, without some allowance of error. Few observa- 
tions concerning the living or the dead were made with accuracy 
in the olden times. 

7. That the only accurate tests of measurement for one place 
are those founded on a joint comparison of the nmnber of persons 
living at each age, with the nimiber of deaths at the same age; or 
for different places, a comparison of the same facts regarding the 
population of the same ages in both places; or the same popula- 
tion, in two places, supposing it to be removed from the one place 
to the other. 

8. That in estimating the effects of immigration and emigra- 
tion on the sanitary condition of a population, the difference both 
between the ages of those who come in and those who go out, and 
the ages of the permanent population, must always be considered. 
Other circumstances being equal, a difference in this respect will 
produce a different rate of the whole mortality. 

9. The same joint comparison should be made separately of the 
ages of the living and the ages at death of all who die, by each 
disease; in each season of the year; of each sex; of each occupa- 
tion; and of those characterized by other drctunstances. The 
number, as influenced by either of these circumstances, wili be in- 
creased or diminished in proportion as more or less are found of one 
age more than of another. For this purpose a variety of tables 
mig^t be constructed to exhibit the facts in a condensed fono^ 
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10. That an accurate enumeration of the number, ages, etc, of 
living persons, and an accurate public registration of every birth, 
every marriage, and every death, with all the information desired 
relating to each, are absolutely essential as the foundation of every 
estimation of the sanitary condition of a population; and a sani- 
tary survey, where this is wanting, can be of little value. 

11. That for all practical purposes, as means of comparison, 
the living and the dead may be divided as to the ages, into decen- 
nial periods, or periods of ten years each, for those over twenty; 
into quinquennial periods, or periods of five years each, for those 
under twenty, and into each year of life for those under five years. 
This admirable division has been adopted in En^and. For 
special purposes three divisions should be made, — of those under 
15, of those between 15 and 60, and of those over 60, — as the 
Dependent, the Productive and the Aged classes. The division, 
sometimes made between those imder 20, and over 20, as "boys' 
and girls," and ''men and women"; or as "children and 
adults," is indefinite, unmeaning, and useless; as are also the ages 
4, 8, 14, 16, 21, and 45, which have been sometimes used as divid- 
ing points. 

12. That to secure such uniformity at different places and at 
different times, in the abstracts of the facts concerning the living 
inhabitants, and the dead, that each may be accurately conq)aied 
together, both should be made imder the superintendence of one 
agency, and that agency should be the general Board of HealtL 

XV. We recommend that provision be made for obtaining 
observations of the atmospheric phenomena, on a systematic and 
uniform plan, at different stations in the Conmionwealth. 

XVI. We recommend that, as far as practicable, there be used 
in all sanitary investigations and regulations, a uniform nomen- 
clature for the causes of death, and for the causes of disease. 

As in the nomenclature and classification of causes of death it 
has been found difficult to make one which shall be imiversally 
approved, so in classifying the causes of disease the same difficulty 
may occur. Yet we deem it proper to recommend that all causes 
of disease should be divided into three general classes: i. Atmos- 
pheric; 2. Local; and 3. Personal. 
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I. Under Atmospheric Causes, we would include those to which 
all persons in a country or district, in circumstances in all respects 
alike, are equally exposed. Sub-classes: i. Climate; 2. Sea- 
sons; 3. Winds and weather; 4. Electricity; 5. Atmospheric 
weight, temperature, moisture, and composition; 6. Malaria; 
7. Unknown conditions of the atmosphere. What have been 
called epidemic causes of disease come under these classes. 

n. Under Local Causes we would include those to which per- 
sons living in a particular neighborhood or dwelling-house, in cir- 
cumstances in all respects alike, are equally exposed. Sub-classes : 
I. Elevation or depression of situation; 2. Deficiency or im- 
purity of water; 3. Defective sewerage, drainage, and surface 
cleansing; 4. Aninud and vegetable efSuvia; 5. Confined and 
corrupted air; 6. Lregular and imperfect supply of light and 
heat; 7. Filthy or damp habitations; 8. Existing contagious 
diseases; 9. Unknown local causes. What have been called 
endemic causes of diseases come under these classes. We would, 
however, restrict them to a particular house, street, or neighbor- 
hood. When the influence spreads over a whole town or district, 
it becomes an atmospheric cause. 

in. Under Personal Causes we would include those which 
originate with the person alone, independent of atmospheric or 
local causes. Sub-classes: i. Hereditary constitution, organiza- 
tion or vitality; 2. Acquired constitution, organization or vital- 
ity ; 3- Deficiency and excess in quantity, and improper kind of 
food; 4. Improper quantity and kind of clothing; 5. Occupa- 
tions and habits; 6. Excessive physical exertion; 7. Excessive 
mental action; 8. Alienation of mind; 9. Exposure; 10. Per- 
sonal contact with a diseased person, virus or poison; 11. Vio- 
lence and accidents; 12. Unknown personal causes. 

Atmo^heric, local, and personal contagion may exist as 
causes of disease. Some diseases can be commimicated only by 
actual contact with another person, or with the poison of the^ 
disease of the person; as itch, syphilis, necusia, etc This is 
personal contagion. Others may be commimicated either by 
contact with the air of the locality where the diseased person is 
or has been; as smallpox, measles, etc.; or with the poisonous 
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emanations from decomposing animal or vegetable matters, or 
from other substances; this is local contagion. Others may be 
commmiicated by contact with the atmosphere while in a peculiar 
condition; as influenza, dysentery , cholera, etc.; this is atmos- 
pheric contagion. All these kinds of contagion may exist, to a 
greater or less extent, and press upon us with greater or less 
power. 

Atmospheric contagion is generally harmless unless attracted 
by local causes; and if atmo^heric and local contagion be com- 
bined, it may be successfully resisted by a person fortified with 
sufficient personal vitality. There seems to be a chemical affinity 
between the epidemic constitution of the atmosphere, and filth 
and xmf avorable local circumstances, which combine readily with 
the conditions of the particular persons whom it affects; and the 
combination gathers together the poison of (Ssease in so great 
intensity that few who are exposed are able to resist it. Under 
such circumstances those who are healthy, and live ten^ratdy 
and regularly, often escape; while the debilitated, intemperate, 
irregular livers, generally become victims I An Hlustration of this 
fact may be drawn from the history of that terrible disease, the 
Asiatic Cholera, — a disease which derives its terrific power 
chiefly or entirely from the accessory or accompanying circum- 
stances which attend it. It bounds over habitation after habita- 
tion where cleanliness abides; and generally leaves xmharmed 
those inmates who have preserved and improved their natural 
constitutions: whilst it alights near some congenial abode of filth 
or impurity, and finds subjects prepared for easy conquest by 
previous violations of the laws of health and life. 

XVn. We recommend that, in laying out new towns and 
villages, and in extending those already laid out, anq>le provision 
be made for a supply, in purity and abundance, of light, air, and 
water; for drainage and sewerage, for paving, and for cleanliness. 

I. ''Light," says the Liverpool Health of Towns AdvocaUj 
'' is necessary to health. Dr. Edwards, of Paris, has shown, 
that if tadpoles be deprived of light, they do not advance 
beyond'that state of development, however well they may be fed, 
although they increase in size ; and he thence concludes, ' that the 
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action of light tends to develop the different parts of the body in 
that just proportion which characterizes the type of the spedes ' : 
and that, in warm climates, ' the exposure of the whole surface of 
the body to light will be very favorable to the regular conforma- 
tion of the body.' Baron Humboldt strikingly corroborates this 
opinion, for he says, after a five years' residence amongst many 
American tribes, ' I have not seen a single individual with a 
natural deformity.' We may thus conclude that abundance of 
light is essential to the proper development of form in man : and 
it follows, as a consequence, that if children, at the time of early 
growth, be deprived of this necessary agent, their development 
will be materially modified, and the foundation for a weak con- 
stitution will be laid, and consequent incapacity for labor, and 
tendency to disease superinduced. Dr. Edwards gives it as his 
oi»nion that ' the want' of sufficient light must constitute one of 
the external causes which produce these deviations of form in chil- 
dren affected with scrofula; which conclusion is supported by the 
observation, that this disease is most prevalent in poor children, 
living in confined and dari^ streets.' " 

2. Air. We have already qx>ken of this important element, 
and shall hereafter refer to works where the subject is fully 
discussed. Streets should be of sufficient width to permit a free 
circulation of air. Restrictions should be so imposed as to 
pennit few lanes, alleys, and courts, and none that would so 
obstruct the circulation as to endanger the public health. Every 
place from which light is excluded, or into which pure air, in any 
desirable quantities, cannot at pleasure be introduced, should be 
pronoimced unfit for habitation. 

3. Water. The following are the chief conditions in respect 
of water supply, which peremptorily require to be fulfilled: 

I. That every house should be separately supplied with water, and that 
where the house is a lodging-house, or where the several floors are let as sepir 
rate tenements, the supply of water should extend to each inhabited floor. 

7, That every privy should have a si^ly of water ai^licable as often as 
it may be required, and sufficient in volume to effect, at each ajylicatioii, a 
thorough flus^iing and purification of the discharge pqpe of the pifvy. 

3. That in every court, at the point remotest from the aeipergnit^lt^tih 
should be a stand-cock for the cleansing of the court; and 
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4. That at all these points there should always and unmtemq>tedly be a 
sufficiency of water to fiilfil all reasonable requirements of the population. 

We must have soft water. All hard waters are eipensive, both for domes- 
tic consumption and manufacturing purposes. This hardness arises from the 
presence of earthly and saline substances, which decompose and destroy a 
certain quantity of soap in washing, and occasion a larger consumption of 
that article than necessary. It has been proved that the water which supplies 
Aberdeen contains only one grain per gallon of hardness, while that of Man- 
chester contains foiuleen grains. The water at present supplied to Liverpool 
contains rather more; but we may assume the hardness at fourteen grains per 
gallon. Now Dr. Playfair has shown that water with fourteen grains per 
gallon destroys and renders useless a quantity of the soap used for washing 
purposes, equal in value to i6s. 8d. a year, to a family of five individuals. If 
we assume the present population of Liverpool at 330,000, and suppose there 
were a supply of water, of the same quality now used, adequate to the wants 
of that population, there would be an extra expense of no less than £55,000 a 
year to the town, in addition to the wear and tear of clothes. Water, how- 
ever, could not be obtained quite pure, but if it could be had with a hardness 
of two degrees a gallon, whidi we believe to be quite possible, a saving would 
be effected to the town of nearly £50,000 a year; and this without taking 
into accoimt the saving accruing in manufactories, steam boilers, breweries, 
etc It is a low estimate, therefore, to state the hard water tax of Liver- 
pool at £50,000 a 3rear, every farthing of which is actually thrown away, 
without any return whatever. Now this sum represents a o^tal oi oae 
million and a quarter sterling, at four per cent.^ 

Several cities and villages in Massachusetts have constructed 
other works besides wells to supply them with water. Boston, by 
a structure that for artistic skill and thorough workmanship is 
probably imsurpassed anjrwhere, has introduced, at an expense to 
the dty of about $5,000,000, the water of Lake Cochituate, nine- 
teen miles and a half distant; and it affords to every inhabitant 
an abimdant supply of water of the best quality. 

4. Drains and sewers should be made to carry off water intro- 
duced in any way into dties and villages. If the surplus be per- 
mitted to remain, it often becomes stagnant and putrid, and is 

« 

then a fruitful source of disease. ^^ Without a system of drains, a 
large supply of water is rather injurious than otherwise; yet with- 
out a plentiful supply there can be no drainage at all." Every 
dty and village should be surveyed; and the elevations of the 
crossings of each street above a common levd, and its descent to 
an outer termination, should be laid down and marked upon a 

^ Liverpool Health of Towns Advocate, p. 131. 
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public plan; so that all abutters, and others interested, may be 
guided to the proper construction of buildings with reference to 
drains and sewers. Some general, definitive plan should be fixed 
upon for each dty and village, and when so fixed it should be 
uniformly carried out under one authority, as circumstances may 
require. Surface drains will answer for some localities, but 
underground sewers are generally to be preferred. Boston has 
about thirty-five miles of such sewers. 

5. Paving is of great importance as a sanitary measure. The 
following are the conditions requisite for a good system: 

I. Pavements should be made as impervious to fluids as possiUe, other- 
wise the subsoil remains moist, and becomes impregnated with matters 
deleterious to the purity of the atmosphere. All stone pavements should 
therefore be dosdy joined; and consequently those made of roimd boulders 
are inadmissible for sanitary purposes. Wood pavements are decidedly in- 
jurious to health. The street pavements in some of the Italian cities are 
better than otirs for drainage. They consist of polygonal blocks of limestone, 
the joints of which are accurately fitted together with cement, so that the 
rain water flows off as easily as from the roof of a house, and there are neither 
ruts nor hollows. The old Roman pavements were similarly constructed. 

a. Great care should always be taken to prevent the formation of ints and 
hc^ws, which are always injurious to health, by permitting the retention of 
solid and fluid substances in a state of decomposition, and presenting great 
obstacles to deansing. 

3. All courts and passages should be flagged; the common paving is inade- 
quate for sanitary purposes in such localities. 

4. A complete reform should be effected in the manner of constructing 
street gutters. If any one will take the trouble to go throu^ the town on a 
wet day, he will be astonished to find how many of these conduits have the 
ixoperty ci retaining the water, instead of facOitating its passage into the 
sewer. It should never be forgotten that a badly made gutter is literally 
worse than none; for it only draws the foul water from the street nearer the 
doors of dwellings, while the spaces between the stones allow of its free pas- 
sage into the subsoil, so as to render the houses more damp than they would 
otherwise be. Perfect smoothness, and proper adaptation of the stones, along 
with a proper continuous declivity, are indispensable requisites in a well 
made gutter.^ ^ 

6. Cleanliness in towns is of such immense importance to 
health, that it should constitute an indispensable part of sanitary 
police. The only safe rule is, to remove out of a town, and out of a 
house, all refuse as soon as it is produced. Refuse matters, either 
animal or vegetable, are constantly undergoiAg change, and giving 

^ Liveipool Health of Towns Advocate, p. 99. 
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out vapors and gases which, even in extremely small quantities^ 
are injurious to health, especially if they are constantly inhaled 
Conclusive proofs of this fact exist. Wherever there is a dirty 
street, court, or dwelling-house, the elements of pestilence are at 
work in that neighborhood. The cause of many and many a case 
of typhus fever, cholera morbus, or other fatal diseases, in oar 
dties, villages, and even in the rural and isolated dwdlings of the 
country, may be traced to decayed vegetable matter, or other 
filth, in the cellar, in or around the house, or in the water used. 
The most perfect cleanliness is necessary in all places, but espt- 
dally in confined localities, to preserve the public health; and 
nothing ought to be permitted to interfere with it. It must never 
be forgotten that we have to do with life. It is not a question of 
convenience, or personal annoyance, but one of health. No per- 
son, therefore, should be permitted, on any plea of interest, to 
tamper with this matter; and every nuisance that occasions filth 
in streets or courts, or that accumulates it on any other surfaces, 
should be abated; if not otherwise, by the arm of the law. It is 
sometimes necessary to constrain men to do what would be useful, 
and to avoid what would be injurious to them. No person should 
be permitted to contaminate the atmosphere of his own house, or 
that of his neighbors, by any filth or other substance dangerous to 
the public health. Such a person should be looked upon as worse 
than a highway robber. The latter robs us of property , the former 
of life. 

XVIII. We recommend that, in erecting schoolhouses, 
churches, and other public buildings, health should be regarded 
in their site, structure, heating apparatus, and ventilation. 

XIX. We recommend that, before erecting any new dwdling- 
house, manufactory, or other building, for personal accommoda- 
tion, either as a lodging-house or place of business, the owner or 
builder be required to give notice to the local Board of Health, of 
his intention and of the sanitary arrangements he proposes to 
adopt. 

XX. We recommend that local Boards of Health endeavor to 
prevent or mitigate the sanitary evils arising from overcrowded 
lodging-houses and fcellar-dwellings. 
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XXI. We recommend that open spaces be reserved, in dties 
and villages, for public walks; that wide streets be laid out; and 
that both be ornamented with trees. 

XXn. We recommend that q>ecial sanitary surve}rs of parti- 
cular dties, towns, and localities, be made, from time to time, 
under the direction of the general Board of Health. 

XXm. We recommend that local Boards of Health, and other 
persons interested, endeavor to ascertain, by exact observation, the 
effect of mill-ponds, and other collections or streams of water, and 
of thdr rise and fall, upon the health of the ndghboring inhabitants. 

XXIV. We recommend that the local Boards of Health pro- 
vide for periodical house-to-house visitation, for the prevention of 
epidemic diseases, and for other sanitary purposes. 

XXV. We recommend that measures be taken to ascertain the 
amount of sickness suffered in different localities; and among per- 
sons of different classes, professions, and occupations. 

Every person is liable to sickness. The extent of that liability, 
however, varies in different places and circumstances, and in the 
same place and circumstances in different ages and seasons. It 
has some, though not an exact, relation to mortality. Some dis- 
eases under some circumstances produce more sickness in propor- 
tion to the mortality than others. It has been siq>posed by Mr. 
Edmonds, an author entitled to credit ('^ Lancet," Vol. 11, for 
1839, p. 185), that the average rdation existing between the rate of 
sickness and the rate of mortality is two years of sickness to each 
death. ** If ailments of a lighter kind are induded, the prqx>rtion 
of sickness rises to 2} years to each death. Assuming two years 
to be the proportion of sickness to each death at every age, it will 
follow that the proportion of the living constantly sick at any age 
will always be double the pn^rtion of the population of the same 
age dying in one year. If the deaths at any age are at the rate of 
two per cent, or i in 50 per annum, the prq)ortion of the living 
constantly sick will be four per cent, or i in 25." 

There are several reasons why this subject should be fully and 
carefully investigated, and that exact facts in relation to different 
populations, existing under different drcumstances, should be 
known. We shall allude to two prindpal ones only: 
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1. It woxild subserve a pecuniary puipose. 

2. It would subserve a sanitary purpose, and show the exact 
condition of the people. 

XXVI. We recommend that measures be taken to ascertain 
the amount of sickness suffered, among the scholars who attend 
the public schools and other seminaries of learning in the Com- 
monwealth. 

XXVn. We recommend that every dty and town in the state 
be required to provide means for the periodical vacdnation of the 
inhabitants. 

The smallpox is a terrific disease; but it is almost entirely 
shorn of its terrors by the preventive remedy of vacdnatioii. If a 
person is not vaccinated, there is more than two chances to <Hie, 
that, if exposed, he will take the disease; but, if properly vacci- 
nated, there is scarcely one chance in five hundred. Hence the 
importance of this preventive measure, and the guilt of neglect- 
ing it. 

Dr. Waterhouse, of Cambridge, vaccinated his son in July, 
i8co; and this was the first person ever vaccinated in America. 

XXVm. We recommend that the causes of consumption, and 
the circumstances under which it occurs, be made the subject of 
particular observation and investigation. 

XXIX. We recommend that nuisances endangering human 
life or health be prevented, destroyed, or mitigated. 

Nuisances are divided, in law, into two principal classes: i. 
Those which affect the commimity, or the public, denominated 
public nuisances; and 2. Those which affect the rights or injure 
the property of individuals, denominated private nuisances. 
Some nuisances have a disagreeable and some a pecuniary char- 
acter only. Others, a vital or sanitary character. The last class, 
only, immediately concerns this recommendation. 

XXX. We recommend that measures be taken to prevent or 
mitigate the sanitary evils arising from the use of intozicatiDg 
drinks, and from haunts of dissipation. 

That intemperance is an enormous evil is universally acknowl- 
edged. That it is the cause of a vast amount of direct sanitary 
suffering, — of unnecessary sickness, and of uimecessary death, — 
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to those who indxilge in it ; and of a still greater amount of indirect 
sanitary suffering and death to their associates, relatives, and de- 
pendents, is equally true. The evil consequences are so great, and 
so widely diffused, that they have long since arrested public atten- 
tion. Good citizens, moral reformers, religious teachers, and 
other classes of philantlux^ists, have deplored the evil, and de- 
vised various measures for its removal It still exists, however, 
and fills the cup of suffering, and provides a premature grave for 
many and many a person, who might otherwise have lived to 
become a blessing instead of a curse to humanity. It is unneces- 
sary, however, here to discuss the subject. Through thousands of 
diannels it is brought to public notice. These channels should be 
wklened and deepened, and the nimiber should be increased, until 
an shall feel their influence. Local Boards of Health, by a careful 
observation of the sanitary evils of intemperance, and the local 
and personal circumstances under which they occur, and by 
adopting and enforcing such sanitary regulations as will remove 
or mitigate them, may confer an immeasurable benefit upon the 
people. 

XXXI. We reconmiend that the laws for taking inquests upon 
the view of dead bodies, now imposed upon coroners, be revised. 

XXXn. We recommend that the authority now vested in 
justices of the peace, relating to insane and idiotic persons, not 
arrested or indicted for crime, be transferred to the local Boards 
of Health. 

XXXin. We recommend that the general management of 
cemeteries and other places of burial, and of the interment of the 
dead, be regulated by the local Boards of Health. 

Boards of Health should make an exact survey and plan of 
each burial ground in their respective towns, on which should be 
drawn and numbered separately, each family or personal lot, each 
tomb, and each grave; and these niunbers should be entered in a 
record-book, and against each the name of the individual or in- 
dividiials interred therein. These records should, as far as practi- 
cable, contain the names and location of the tenants already there, 
as well as new ones. Undertakers should return the number of the 
lot, tomb, or grave, to be entered imder " place of interment," in 
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the records of deaths. All these records should be carefully pre- 
served, so that any person may be able to identify the exact ^x>t 
where a friend or connection was deposited. The predde quantity 
of land, in acres or parts of acres, in each ground, should be en- 
tered on the plan. 

XXXIV. We recommend that measures be taken to preserve 
the lives and the health of passengers at sea, and of seamen en- 
gaged in the merchant service. 

Without attempting in this place to recommend a specific sys- 
tem of sanitary regulations for ships, we urge, in general terms, 
upon merchants, sea-faring men, and others interested, the great 
importance of the subject. Dryness, ventilation, and cleanliness, 
should be enforced in every department of the ship; foul and 
putrid cargoes should be avoided; and every means used, by 
proper diet and regimen, to preserve the health of the seamen and 
passengers. Sanitary improvement was early introduced cm 
board ships, as we shall presently show; and a great number of 
human lives have consequently been saved. In no department 
of social economy can preventive measures have a greater in- 
fluence. Boards of Health might do a good service to humanity, 
by issuing a simple and judicious code of sanitary regulations 
for ships. 

XXXV. We recommend that the authority to make r^ula- 
tions for the quarantine of vessels be intrusted to the local Boards 
of Health. 

XXXVI. We recommend that measures be adopted for pre- 
venting or nutigatiQg the sanitary evils arising from foreign 
emigration.^ 

The state should pass suitable laws on the subject, and tbe 
general and local Boards of Health should carefully observe these 
evils in all their sanitary bearings and relations. We would, hoir- 
ever, suggest — 

I. That emigration, especially of paupers, invalids, and aimi- 
nals, should, by all proper means, be discouraged; and that mtf- 
representation and falsehood, to induce persons to embaik in 
passenger-ships, should be discountenanced and countenicted. 

^ ImmigratioiL — Ed. 
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2. That ship-owners and others should be held to strict ac- 
countability for all expenses of pauper emigrants, and that exist- 
ing bonds for their support should be strictly enforced. 

3. That a system be devised by which all emigrants, or those 
who introduced them, by water or by land, should be required, to 
pay a sufficient sum to create a general sinking fund for the sup- 
port of all who may require aid in the state, at least within five 
years after their arrival. 

4. That such a description of each emigrant be registered as 
will afford the means of identification of any one, at any time, and 
in any place, within five or more years after arrival. 

5. That encouragement be given to emigrate from places in 
this state, where there is little demand for labor, to other places; 
and that associations be formed among the emigrants for settling 
on the public lands of the United States. 

6. That efforts be made, by all proper means, to elevate the 
sanitary and social condition of foreigners, and to promote among 
them habits of cleanliness and better modes of living. 

7. That our system of social and personal charitable relief 
should be revised and remodeled, and that a general plan be de- 
vised which shall bring all the charities of the dty, county, and 
state, imder one control, and thus prevent injudicious almsgiving 
and imposition. 

8. That an establishment for paupers, including a farm and 
workshops, be formed in each county in the state, to which state 
paupers might be sent, and where they should be required to 
labor, as far as practicable, for their support. 

XXXVn. We recommend that a sanitary association be 
formed in every dty and town in the state, for the purpose of 
collecting and diffusing information relating to public and per- 
sonal health. 

XXXVnL We recommend that tenements for the better ac- 
commodation of the poor be erected in dties and villages. 

The condition of dwelling-houses has a most intimate and im- 
portant relation to the health of the inmates; and there is no 
doubt that the diseases of the laboring classes and the poor are 
often produced and accelerated to fatal results, from defects in 
these respects, which are removable. 
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In 1846, a meeting of the citizens of Boston was heldy and a 
valuable '^ Report of the committee on the expediency of provid- 
ing Better Tenements for the Poor " was adopted and published 
After stating many interesting particulars relating to the subject, 
the committee came to the conclusion: 

ist. That property invested in well-constructed and well-situated homes, 
to be leased to the poorer classes of tenants, by apartments and by the week» 
is as safe as any other real estate excepting the b^t, and far more so than the 
average. 

2d. That it 3rields as much as any real estate which is equally safe. 

3d. That, by putting a portion of his funds into such buildings, the capi- 
talist may confer an inunense benefit on his f eUow-dtixens, which must soon 
react upon himself or his children. 

4th. That he would thereby incur no risk of doing a collateral injury, sadi 
as, in many forms of charity, goes so far to offset the most obvious l^^niffitf 

XXXIX. We recommend that public bathing-houses and 
wash-houses be established in all cities and villages. 

Within the last few years, a new movement for the general and 
sanitary benefit of the poor has been made, in the establishment 
of public bathing-houses and wash-houses. Liverpool has the 
honor of originating the idea, and of erecting the first institution, 
which was opened the 28th of May, 1842. A second one was 
erected there in 1847. 

XL. We recommend that, whenever practicable, the refuse 
and sewage of cities and towns be collected, and applied to the 
purposes Qf agriculture. 

The refuse and sewage of cities and villages are of great value 
as manure; and plans have been devised abroad to collect and 
apply them for agricultural purposes. Companies have been 
formed, estimates made, and experiments tried, to test their value, 
and to devise the best means by which they might be used. As to 
their great value all agree; but the different plans of collecting 
and distributing them seem not as yet so fully tested as to war- 
rant a recommendation of any particular one in preference to 
others. We insert some extracts from different works, and lecom- 
mend the subject to the careful examination of those interested. 
Public urinals and public privies should be erected in every pq)U- 
lous city and village, and placed under regulation of public 
authority, for the purpose' of convenience, economy, and health. 



PLAN FOR SANITARY SURVEY 317 

XLI. We recommend that measures be taken to prevent, as far 
as practicable, the smoke nuisance. 

The smoke of furnaces, manufactories, and other establish- 
ments, is often a great nuisance to a neighborhood, and is sup- 
posed to be deleterious to health. It corrupts the air, and often 
renders it imfit for respiration; and all proper and practicable 
measures should be adopted to prevent the evils which result 
from it. Experiments have been made, in the manufacturing 
towns in England, to construct furnaces and fireplaces so as to 
bum up the smoke, as fast as produced, and thus prevent its 
eso^ing, to become an inconvenience, nuisance, or injury to the 
inhabitants. These experiments have shown that the arrange- 
ment is an economical and practical as well as a sanitary improve- 
ment. Less fuel is required when the smoke is burned than when 
it is permitted to esaq)e unbumed. We desire to call the atten- 
tion of all interested to the subject, as worthy of careful investi- 
gation. Several important facts and illustrations relating to this 
subject may be found in recent English sanitary publications. 

XLIL We recommend that the sanitary effects of patent medi- 
cines and other nostrums, and secret remedies, be observed; that 
ph}rsicians in their prescriptions and names of medicines, and 
apothecaries in their compounds, use great caution and care; and 
that medical compounds advertised for sale be avoided, imless the 
material of which they are composed be known, or imless manu- 
factured and sold by a person of known honesty and integrity. 

XLni. We recommend that local Boards of Health, and others 
interested, endeavor to prevent the sale and use of unwholesome, 
furious, and adulterated articles, dangerous to the public health, 
designed for food, drink, or medicine. 

The evil suggested in this recommendation b nearly allied to 
that preceding. It b one of immense magnitude and importance, 
and exbts to an extent greater than has been generally supposed. 
Prodigious quantities of q)urious articles, of food, drink, and 
medicine, which are highly injurious, are daily palmed upon the 
public by mercenary and fraudulent manufacturers and dealen. 
And it b generally conceded that a great amount of disease and 
numerous premature deaths are thereby produced. 
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Food is adulterated in various ways. A recent writer enumer- 
ates the following purposes of these adulterations : 

1. To make the substance more saldable by improving its appearance, by 
the addition of some body innocuous or otherwise. 

2. To depreciate its quality, by adding to it some substance which will 
diminish its real, without altering its apparent strength or general appear- 
ance. This is generally a very deadly fr&ud. 

3. To depreciate its quality by the addition of some simple substance, as 
water, or, if it be a solid body, as plaster of pans, sand, etc. 

Bread is often adulterated with alum, carbonate of ammonia, 
carbonate of magnesia, sulphate of copper and zinc, etc., to 
improve its appearance, when made of flour of inferior quality. 
Butter and cheese are often poisoned with coloring matter. MOk 
is watered, sugar sanded, and various other intentional frauds are 
practiced. Unintentional adulterations may also sometimes take 
place by means of keeping or cooking different kinds of food. 

Drink is also very extensively adulterated. It is said that veiy 
little of what is sold as champagne wine is made from the juice of • 
the grape, but is a deleterious compound of other substances. 
Few of other kinds of spirituous liquors go to the consumer in a 
pure state. It is the opinion of eminent temperance reformers 
that one of the principal causes of the sad sanitary effects of in- 
temperance arises from the poisonous substances compounded 
with the pure spirit and taken in the intoxicating cup. Other 
kinds of more ordinary drink, not intoxicating, and even water 
itself, may be adulterated and rendered unfit for use. 

Drugs and medicines have been adulterated by the foreign pro- 
ducer, manufacturer, and dealer, expressly for the American mar- 
ket, and vast quantities of such articles have been imported and 
sold in this country. Some of our own producers, manufacturers, 
and dealers, also, have been guilty of a similar fraud. By careful 
study the properties and mode of operation of the various artides 
used as medicine have been ascertained, and the intdHgent, con- 
scientious, curative physician, can estimate their effect with some 
degree of accuracy. It is necessary, however, to enable him to 
do this successfully, that they should be of known purity and 
strength. If spurious, of inferior quality, or adult^ated with 
other substances, not contained in the genuine article, disappoint- 
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ment follows, and the patient suffers and perhaps dies. This re- 
sult may happen under the advice of the best curative medical 
skill, and life may be, and has actually been lost, from some defect 
existing alone in the medical remedies used. A mere statement of 
this fact will render obvious the importance of this reconmienda- 
tion. 

XLIV. We recommend that institutions be formed to educate 
and qualify females to be nurses of the sick. 

It is hardly necessary to commend the importance of good nurs- 
ing in the cure of disease. Let a physician be ever so skilful, and 
prescribe his remedies with ever so much care and sagacity, if the 
nurse does not follow his directions, or if she neglects her duty, or 
performs it unskilfully, or imperfectly, or with an improper dis- 
position, the remedies will be unsuccessful, and the patient will 
suffer; and perhaps life is lost as the consequence. On the other 
hand, let a physician of moderate capacity prescribe with ordi- 
nary skill, if his orders are carried into execution by a nurse, who 
understands, loves, and conscientiously discharges her duty, the 
patient is relieved, and life is preserved as the consequence. It is 
thus that bad nursing often defeats the intention of the best medi^ 
cal advice, and good nursing often supplies the defects of bad ad- 
vice. Nursing often does more to cure disease than the physician 
himself; and, in the prevention of disease and in the promotion 
of health, it is of equal and even of greater importance. Many 
and many a life, which might have been saved, has been lost in 
the hands of quack nurses, as well as in those of quack doctors. 

XLV. We recommend that persons be specially educated in san- 
itary science, as preventive advisers as weU as curative advisers. 

The great object of sanitary science is to teach people the causes 
of disease, — how to remove or avoid these causes, — how to 
prevent disease, — how to live without being sick, — how to in- 
crease the vital force, — how to avoid premature decay. And one 
of the most useful reforms which could be introduced into the pres- 
ent constitution of society would be, that the advice of the physi- 
cian should be sought for and paid for while in health, to keep the 
patient well; and not, as now, while in sickness, to cure disease, 
which might in most cases have been avoided or prevented. And 
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this pracdce, we understand, exists to some extent in some civi- 
lized countries. Three existing reasons, however, now occur to us, 
which we fear will prevent or obstruct, at least for a considerable 
period, the introduction into our country of this useful refomL 
One reason is, that persons who are well generally think that they 
have no need of a physician; another, that if advice is sou^t for 
or given at such times, it is not generally considered worth paying 
for; and a third, that there are few persons educated in sanitaiy 
science, and capable of giving good sanitaiy advice. These are 
fatal errors, and should be corrected, for they have cost thousands 
6f lives. Sanitary professorships should be established in all our 
colleges and medical schools, and filled by competent teachers. 
The science of preserving health and preventing disease should be 
taught as one of the most important sciences. It would be useful 
to all, and to the student in curative medidne as well as to otheis. 
To the young man who is educating himself for the great puiposes 
of life, whatever profession he may select, it cannot be inferior, in . 
interest and importance, to any other branch of education. 

XLVI. We recommend that physicians keep records of cases 
professionally attended. 

The science of medicine, like most other sciences, is founded 
upon facts. Many of these facts are stated in the recorded obser- 
vation and experience of the profession, gathered up and handed 
down to us in the accmnulated medical literature of the age. In 
anatomy and physiology (and in surgery, too, to some extent), 
branches of this science, truth and demonstration may be found; 
but in the practice of medicine more uncertainty exists. The 
great variety of diseases, and the infinite and ever-varying fomis 
in which they appear in living individuals, render it very difficult 
to ascertain, always, what their exact natures are, or what appro- 
priate remedies should be applied for their removal. And in look- 
ing over the history of medical practice, as exhibited in the booiks, 
it is curious to observe how many successive theories have been 
set up by one man or set of men, and have been overturned and 
demolished by another, or abandoned by the authors themselves. 
The cause of this great variety and change of opinion is to be 
found, either in an honest desire for the truth, and a belief that it 
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has been discovered, or in a desire to introduce some new theory, 
that may attract notoriety and promise wealth to its advocates. 
This has given rise to the numerous medical systems and denomi- 
nations which have existed and continue to exist. The great error 
has been in forming theories upon observations or statements, 
without duly inquiring whether they have been sufficiently 
numerous, and have been carefully and truthfully made, upon a 
uniform and comprehensive plan, or whether they are otherwise 
imperfect. Any theory, however plausible, resting upon a basis 
in which imperfection exists, is liable to be overthrown. 

One great desideratum seems to be a register of cases, for pri- 
vate professional practice, constructed on a plan so simple in its 
fequirements, so convenient in its form, at so low a cost, and so 
comprehensive in its design, that it shall commend itself to uni- 
versal favor, and be universally used. If such a desirable end 
could be attained, means would be provided, which have not 
hitherto existed, to illustrate the causes, nature, effects, and 
treatment of disease. The abstracts of a large number of au- 
thentic registers, if properly presented to the public, would, it 
is believed, overthrow and destroy much of the medical theory 
and practice of the age, and introduce a more natural, rational, 
and successful system. 

XLVn. We recommend that clergymen of all religious de* 
nominations make public health the subject of one or more dis- 
courses annually, before their congregations. 

XLVni. We recommend that each family keep such records as 
will show the physical and sanitary condition of its members. 

Between the sanitary condition of families and of the state an 
intimate relation exists. What affects the former must of course 
affect the latter. And reform , if begim at all, must first commence 
in these primary communities. It is here that those great prin- 
dples of sanitary improvement, which promise such favorable 
results, must first be adopted and developed. A system of simple 
but exact observations, concerning the phjrsical condition and 
progress of the different members of the family, would greatly aid 
all concerned in the adoption of such a plan of management as 
would promote their highest welfare and improvement. 
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XLIX. We recommend that parents, and others to whom the 
care of those in infancy and childhood are intrusted, endeavor to 
miderstand and discharge their duties so that a good foundatioii 
may be laid for vigorous manhood and old age. 

L. We recommend that individuals make frequent sanitaiy 
examinations of themselves, and endeavor to promote personal 
health, and prevent personal disease. 

If there is a fault in the printed discussions of sanitary re^ 
formers, it is in attaching too much importance to public, and 
too little to personal measures, for the promotion of health. The 
causes of disease may be diffused in the atmosphere, or may exist 
in a locality, or may be connected with the individual himself. If 
the person be well fortified and well guarded, little need be feared 
from an unseasonable invasion of the enemy from without; bat 
if otherwise, its onset will be easy, and its victory certain. This 
is a matter in which uncertainty should, as far as possible, be ei- 
duded. We should not guess at the value of life, or the mode of 
preserving it. Every person should know, by his own observsr 
tion and experience, his own capabilities and his own liabilities; 
and make the matter of preserving his health and continuing his 
life a subject of the same care and prudent f orethought, and apply 
to it the same intelligence and sagacity, that he uses in any or aD 
of his ordinary affairs. 

Every person should make frequent sanitary investigatiaDS 
relating to himself. The history and condition of his constitution 
should be studied. The hereditary organization and tendency, 
and the character of the blood that courses in his veins, should be 
ascertained. The alterations of the original constitution, pro- 
duced by disease, habits of life, or any other /means, and tfie 
causes of these alterations, and the remedies that have been used 
to counteract and prevent their effects, should also be carefaD^ 
studied and noted. The influence of various habits and actioDS 
upon the organs and functions of our bodies, whether rdating to 
their protection, nourishment, or preservation, should be cai^ 
fully observed; and such as are found to be favorable should be 
rq)eated, and such as are known to be imfavorable should be 
discontinued. Everything which may excite or develop aa 
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unhealthy tendency, hereditary or acquired, should, as far as 
possible, be avoided; and everything of an opposite tendency 
should be done to check such development. 

Our persons should be protected, and kept in uniform tempera- 
ture, by clothing of the right kind, properly made, and worn at 
such times, in such a manner, and in such quantities, as are best 
adapted to promote health. Disease should not be allowed to 
invade the system by means of too little or too much clothing, or 
through any other defect or imperfection ; but each person should 
wear just such clothing, at all times, as will involve the least risk, 
and produce the greatest vigor and physical enjoyment. 

Our persons should be nourished by food of the right kind, 
properly prepared, and taken at such times, in such a manner, 
and in such quantities, as will promote the greatest vigor. We 
should ^' eat that we may live, not live that we may eat "; take 
food to nourish us, not to satiate a depraved appetite; and adapt 
our food and our regimen, at all times, to the present physical and 
sanitary condition of the body. When debilitated and fatigued, 
we cannot take with impunity the same kind or quantity of food 
as when in a different condition. 

Our persons should be preserved and strengthened by wise and 
uniform care and training. We should cleanse our persons by 
dafly ablutionSi properly applied, at suitable times, and of the 
rig^t kind and temperature; strengthen our persons, physically 
and intellectually, by regular and progressive, not transient and 
excessive, exercise and labor, at such times, to such extent, and in 
such places, as will be most invigorating; and should refresh our 
persons by rest and sleep, at proper times, in right places, by 
suitable means, and in sufficient quantities. 

What is right and suitable and proper, in each of these cases, 
must be determined by each one's own intelligence, observation, 
caqperience, feelings, and condition, ascertained by himself. If 
careful personal sanitary examinations were frequently made in 
this way, and personal health was guarded and improved by these 
means, we should hear less of the ravages of cholera, typhus, and 
other epidemics, and of isolated sporadic diseases. 



CHAPTER XX 

REASONS FOR APPROVING THE PLAN R£CX)MMEND£D 

We have presented, in the preceding pages, some of the principal 
measures that have occurred to us as worthy of being embraced 
in a plan for a sanitary siurvey of the state, which we recom- 
mend for adoption. We might have included other collateral 
subjects, and might have given a more full explanation and illus- 
tration of those already presented, but the occasion did not seem 
to require it or make it necessary. Our design will have been ac- 
complished if our recommendations have been explained suffi- 
ciently to be generally imderstood and capable of being reduced 
to practical operation. We claim for the whole plan, and for each 
part of it in connection with the other parts, a careful considera- 
tion before judgment is passed upon it, and when so considered 
we have great confidence that we shall have the approval of all 
candid minds. We have already given, in the illustrations of the 
several recommendations, many reasons for their approval; and 
they are sufficient, it is supposed, to incline most intdligeat 
minds in their favor; we might safely leave the subject here with- 
out further discussion. There are, however, some general consid- 
erations in favor of the plan which we deem it proper to present 

I. It should be approved because it is a practical measure. 

The great outline of the plan is the establishment of a central 
general Board of Health for the whole state, and a local Board 
of Health for each dty and town in the state; each to be com- 
posed of competent men, who are to have the general superin- 
tendence of all matters relating to the public health within their 
respective jurisdictions. These Boards, having the assistance and 
co-operation of the people in all parts of the Commonwealth, 
would be able to bring to bear, by a practical, systematic, unifonn, 
and efficient plan, a vast number of minds and a great amount of 
intelligence upon the subject of health, and upon the causes and 
prevention of disease; and it is impossible to foretell the immense 
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advantages which might result from the facts they might collect, 
and from the discoveries they might make, relating to the number 
of lives saved, the prolongation of the periods of human existence, 
and the diminution of human suffering. 

And what is the design, what are the purposes of this measure ? 
What will it probably accomplish, if carried into execution ? 

It would save life. In Boston, during thirty-nine years, 181 1 
to 1849 inclusive^ 62,431 deaths took place, of which 2,079, or 
3.33 per cent only, were from old age, and 96.67 per cent from 
diseases and other causes; and for the year 1849 i^ appears still 
more unfavorable, being 5,079 from all causes, and 95, or 1.87 per 
cent only from old age, and 98. 13 per cent from other causes. Is 
it not a practical measure to prevent some of this great amount 
of disease, and assist some of these lives that they may grow old, 
and die only because they are old ? 

It would prevent sickness. We have stated that the estimated 
rate which sickness is supposed to bear to the population is double 
the rate per cent of the annual deaths. This rule, if applied to our 
population, would indicate, in the opinion of some, too much, and 
of others too little sickness. But assuming it to be nearly the 
average, until we get more perfect returns, let us make the appli- 
cation. The average number sick during the whole year, in a 
healthy country town, is (1^X2) 3 per cent of the population; 
and in Boston for the last nine years (2.53 X 2) 5.06 per cent, and 
for the year 1849 (3.84 X 2) 7.68 per cent. According to this rule, 
if Boston had suffered no more than a healthy country town, she 
would have had but 3,960 persons constantly sick, or suffered 
that number of years' sickness in the aggregate, instead of 9,837 ; 
showing an excess of unnecessary sickness, for that year only, of 
5,871 years! 

It would increase the vital force. We have presented the loss of 
life and the amount of sickness as two of the great evils which the 
people suffer. Another is found in the vast amount of inqpaired 
health and physical debility which exist among those not actually 
disabled by sickness. Many, very many, move feebly about, dis- 
charging imperfectly the great duties of life, and have not the 
capacity to perform the labor which perfect health allows. 
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The aggregation of all tlie physical powers, the original organizatimi, the 
united energies of the nutritive, respiratory, cutaneous, locomotivi^ and 
nervous actions, and the predominance of the vital over the cfaemical affini- 
ties, co-operate in the production of vital force; and these together make up 
what is commonly called the constitution of man, — that is, hSs power for 
labor or endurance, — his power of accomplishing his purposes, or lesistiDg 
the causes of injury. 

This constitution, or this quantum of vital force, may be considered as the 
capital of life, with which man operates, does all his work, enjoys aJl his 
pleasures, and sustains himself in his present being. . . . 

In 1842, the Hon. Horace Mann, as Secretary of the Board <rf 
Education, proposed to several physicians, the following question: 
'^ How great a proportion of disease, of suffering, of diminution d 
physical capacity, of usefulness, and of abridgment of life, comes 
from sheer ignorance, and which, therefore, we might hope to see 
averted, if the community had that degree of knowledge which is 
easily attainable by all ? '' 

To this question Dr. James Jackson, of Boston, replies, " I fed 
assured that the answer should be more than one-half. When it ii 
brought to mind that the ignorance of parents is included in the 
terms of the inquiry, the justice of the answer will probably be 
admitted by all who are conversant with the subject." 

Dr. S. B. Woodward, late superintendent of the State Lunatic 
Hospital, says, *^ 1 have no doubt that half of tiie evils of life, and 
half the deaths that occur among mankind, arise from ignorance 
of the laws of health and Uf e; and that a thorou^ knowledge ci 
these laws would diminish the sufferings incident to our present 
state of being in very nearly the same proportion." 

Dr. Edward Jarvis replies, '' From an observation of thirteen 
years, I have been led to believe that three-fourths, perhi^ more, 
of the ailments of men come from a want of sufficient kiunidfidge 
of their frame, or a disregard for it." 

Dr. Marshall S. Perry, from a special record, estimated that 
more than half of a given number of cases of sickness might have 
been avoided, by knowledge, attention and care.^ 

II. It should be approved because it is a useful measure. 

If the important practical results, which have been detailed, 
would follow the adoption of our plan, it is unnecessary that any- 

^ Mann's Sixth Annual Report, p. 84. 
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thing further be said to show that it is a useful measure. To save 
life, to prevent sickness, and to invigorate the hiunan frame, are 
its objects; and none can be of greater utility. 

It would give the state a knowledge of its inhabitants. Hasty 
l^islation, based upon imperfect knowledge, is one of the evils of 
this republic It prevails, to a greater or less extent, in all the 
l^islatures, national, state, and municq>al. It is the practice of 
some govenmients, when measures deemed worthy of legislation 
are proposed, to appoint a commission or conmiittee to make a 
thorou^ investigation of the whole subject, and to report the 
facts and the evidence. A bill is then carefully drawn, based upon 
the facts thus disclosed, and ads^ted to the exigencies of the case. 
This is enlightened, effective, useful, and economical legislation. 
England is much indebted for her greatness and power to this 
practice; and her ^cample, in this req)ect, is worthy of imitation. 
The very reverse of this, however, too often happens in the 
United States. We too often legislate first, and obtain the facts, 
if we obtain them at all, afterwards. An exact knowledge of the 
circumstances of the people is the surest basis for correct and 
useful legislation. 

It would aid the physician. This would be done in various 
ways. The information obtained would be of immense conse- 
quence in giving him exact knowledge of the causes and preva- 
lence of different diseases. This knowledge would greatly aid him 
in applying his remedies for prevention and cure. Instead of 
partial facts, obtained for a partial purpose, upon which to ground 
his theories, he would have a vast collection of impartial facts, 
truthfully gathered, for no other purpose than the promotion of 
truth. On such a basis he might construct a much better theory 
in medicine, and devise a more rational, philosc^hical system of 
remedies. 

But there is another purpose which they would secure in this 
relation. One of the most trying circumstances in the Ufe of a 
conscientious physician is believed to be the capricious and un- 
founded judgment which the people often pass upon his skill and 
professional services. This opinion is frequently the result of 
accident or prejudice, combined with imperfect knowledge or 
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entire ignorance, and would be changed if the people were better 
educated in sanitary science. This is an interesting consideraticHi, 
and might be abundantly illustrated in the experience of every 
physician; but the mere suggestion is deemed sufficient for our 
purpose, to show that this is a useful measure to the medical pro- 
fession. 

It would benefit the people. We have already alluded to the 
murderous imposition which is practiced upon a credulous people, 
by pretenders to medical skill, in curing disease, and by mercenary 
dealers in injurious nostrums and drugs. This matter may be 
again alluded to for a more general puipose. Though health is a 
matter in which every person is directly interested, yet there is 
scarcely any subject on which so much ignorance generally pre- 
vails. When well enough to do without medical advice, we are too 
apt to neglect to inform ourselves as to the means of avoiding the 
contingency of sickness. But when attacked with real or imagi- 
nary sanitary ills, no people are more liable to err, or can be more 
easily imposed upon. The body is subjected to experiments, by 
new advisers and new remedies, come from whatever quarter thqr 
may; and faith is put in certificates, which perhaps have been 
forged.^ Many, very many, are thus drugged to death, either by 
the blind guides of their own uninformed minds, or the unfounded 
pretensions of others. The object of this measure is to diffuse, 
among all classes of people, more enlightened views of Ufe, health, 
and disease. In this way it is believed numerous lives mi^t be 
saved, a great amount of sickness prevented, and a corresponding 
amoimt of suffering avoided. Is not this a useful purpose ? 

III. It should be approved because it is an economical meas- 
ure. 

The expense of preventive sanitary measures is the most com- 
mon argument brought against their adoption. Epidemics are 
considered by the ignorant as evils which it is useless to attempt 
to prevent; and among the better informed, a false idea of 
economy, which has sometimes led to the most fatal results, has 
been the ground of resistance to measures which were necessary 

^ It is not necessazy toTcmind the reader that this was written nearly seventy 
years ago. — Ed. 
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to save life. It should, however, be known that public expendi- 
tures cannot be avoided during the prevalence of an epidemic 
disease. Money must be spent, either in saving life, or in the 
maintenance of pauperism, widowhood, and orphanage. In this 
case economy i^ on the side of humanity, and the most expensive 
of all things is to do nothing. 

Debility, sickness, and premature deaths are expensive mat- 
ters. They are inseparably connected with pauperism; and 
whenever they occur they must, directly or indirectly, be paid for. 
The dty or town must pay for the sick man's support — for his 
food and clothing, for medical attendance on him during life, and 
for the support of his widow and children (if he leave any) after 
his death. A town in which life is precarious pays more taxes 
than its neighbors of a different sanitary character. An individual 
who is unable to perform a large amoimt of labor, or no labor at 
all, is a less profitable member of society than one who can do 
whatever vigorous health allows. 

The expenses and losses entailed by a neglect of sanitary meas- 
ures may be classed imder the following heads: i. Expenses im- 
posed upon the poor, by loss of work or of situations, for medical 
attendance and medicine, for nursing, for fimerals, for the support 
of widows and orphans, and for other purposes. 2. Expenses im- 
posed upon the tax-payers, for the support of those who are unable 
to support themselves, besides their own increased expenses 
arising from a bad sanitary condition. 3. Burdens imposed upon 
the charitable, for the support of hospitals, dispensaries, and for 
other more general or special charities. 4. A loss sustained by 
the state, in consequence of the diminished physical power and 
general liability to disease. 5. Expenses imposed upon the com- 
munity, by the crimes arising from the unfavorable physical dr- 
cumstances by which the laboring poor are surrounded, and which 
lead with certainty to their moral d^radation. 

All necessary expenses for this object may be easily pnmded 
for. If the different items of state expenditure, as given by the 
State Auditor, were examined, several may be found that seem to 
us unnecessary, or that might be reduced so as to meet all the 
cost of this most important measure. It would be easy to sptdfy 
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such items. The Legislature costs about $i,ooo per day while in 
session. By shortening the session three days only, enou^ mi^^t 
be saved to pay the annual expenses. As much is paid to the 
Bank Commissioners as would be required for the Board of 
Health; and it is supposed that all the advanta^ which result 
from that commission might be obtained in some other way 
without any expense. Other items might be specified with equal 
propriety, and many may be found of doubtful expediency as 
compared with this. Any candid mind can make his own selec- 
tion. But suppose we let them all stand as they now do, the 
adoption of our measure would reduce the cost of siq^x>rting 
state paupers, now incurred on account of unnecessary sickness 
and deaths, more than sufficient to pay all e3q>enses sevaral times 
over. And if a direct tax were laid upon the people for its siq^rt, 
though unnecessary, it would be, on the average, less than three 
mills to each person I Who would not consider this a very insig- 
nificant expenditure for so noble a purpose ? 

IV. It should be approved because it is eminently a phihn- 
thropic and charitable measure. 

We have recently witnessed three of the greatest nations of the 
earth lending their aid to discover and save a single adventurous 
navigator, who sailed for the northern regions of this continent to 
make discoveries, which, if made, would probably have conferred 
no substantial benefit on mankind. Andoneof the sons of Massa- 
chusetts, with characteristic liberality, has offered, at his own 
expense, to equip a fleet to continue the search, if the government 
will provide officers and men. In a beautiful allusion to this mat- 
ter, Hon. Horace Mann said: " Thus the three most powerful 
governments in Christendom express their regret and proffer their 
assistance for the recovery of a single man, — Sir John Frankfin. 
And yet you cannot pass through one of the great streets of this or 
any other of the cities of this coimtry, you cannot go throu^ the 
most secluded town or village in all this broad land, without meet- 
ing some juvenile Sir John Franklin, some great man in embryo, 
more valuable, and of more consequence to futurity, than the one 
who, we fear, now lies buried beneath the icebergs of the Arctic 
Ocean. All these Sir John Franklins, aye, and Dr. Franklins too, 
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and other names of potential and prospective greatness, who have 
within them the latent powers which, in their full development, 
nught bless and regenerate the world, are scattered all over this 
comitry ; but none of the three great nations of Christendom offers 
its sympathy or succor, or extends an armfor their deliverance from 
a fate which is as much worse than to be buried beneath the snows 
of the Arctic, as moral perdition is more terrible than ph3rsical." 

Yes; and we say if the money that has been thus expended, — 
if the lives that have been lost in trying to save one Ufe, — had 
been applied to the discovery of the physical circumstances of the 
great mass of the people, in the application of useful remedies for 
their improvement, in saving their lives, and in elevating their 
social and sanitary condition, then, instead of one life saved, the 
number would have been thousands. 

A Hiunane Society has existed in Massachusetts since 1786, 
** for the purpose," sa3rs an early historian, " of restoring sus- 
pended animation, preserving human Ufe, and alleviating its 
miseries." " Discreet and concise directions for the recovery of 
persons apparently dead, from drowning, strangling, suffocation, 
electricity, or the use of poisons; judicious rewards to such as 
have jeoparded their lives for the preservation of others, and 
fumishing convenient shelters, on our sea coast, for ship-wrecked 
mariners, have extensively diffused the benefits of this benevo- 
lent institution." Up to 1830, over $20,000 had been expended in 
IMTcmoting its objects. Medals and gratuities have been awarded 
to meritorious services in saving life. Similar rewards have been 
generously granted by the government of Great Britain for the aid 
afforded by American seamen to foreign seamen in distress. A 
very large number of other voluntary associations exist in this 
state; and the hand of private charity is widely opened for the 
cure of diseases, for relief in sickness, for the support of widows 
and oiphans, and for various other similar objects of benevolence 
and charity. Too much cannot be said in praise of these noble 
institurions, from which flow so many streams of '' oil and wine," 
to comfort and bless humanity; but it may be well to inquire 
whether there is not another and still more noble object of philan- 
thropy. 
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The evils which it is the object of these institutions to relieve 
may be called the diseases of society. By them all our cities and 
towns suffer. The remedies lie deeper and farther back. All 
along we have endeavored to prove that '' prevention is better 
than cure"; and the distinction we have made between the cura- 
tive and the preventive physician might with great propriety be 
applied to these institutions as the curative measures, and to 
others which might be adopted as the preventive measures. These 
are the removal of the causes which produce the misery which 
these streams of benevolence are applied to alleviate. On this 
deep and broad foimdation lie the measures we recommend; and 
they should be approved as the first, the greatest, and most im- 
portant objects of philanthropy and charity. If we would relieve 
sickness we must remove the causes of sickness, and prevent it; 
if we would relieve insanity, and deafness, and blindness, we 
must remove the causes of insanity, and deafness, and bUndness; 
if we would prevent premature deaths, and premature old age, we 
must remove their causes; if we would provide against widow- 
hood and orphanage, we must remove the causes of widowhood 
and orphanage ; and so of every other evil which it is the object of 
these charities to alleviate. 

V. It should be approved because it is a moral measure. 
'' There is a most fatal and certain connection," says the Edinburgh 
Review (vol. xd, for April, 1850, pp. 384, 386), "between physical 
imcleanliness and moral pollution. The condition of a popu- 
lation becomes invariably assimilated to that of their habitations. 
There can be no sight more painful than that of a healthy, 
rosy, active countrywoman brought to one of these dwdlings. 
For a time there is a desperate exertion to keep the place dean; 
several times in the forenoon is the pavement in the front of the 
house washed, but as often does the oozing filth creep along the 
stones, and she feels, at length, that her labor is in vain. The 
noxious exhalations infuse their poison into her system, and her 
energies droop. Then she becomes sick. Cleanliness becoming 
impossible, she gets accustomed to its absence, and gradually 
sinks into the ways of her neighbors. The art of concealing dirt is 
substituted for the habit of cleanliness; she becomes a dirty, de- 
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bilitated slattern, followed by sickly, scrofulous, feverish children; 
and she falls through successive stages of degradation, till, physi- 
cal wretchedness having done its worst, she reaches the lowest of 
all, that in which she has ceased to complain. The fate of the 
children is, if possible, more heart-breaking. All idea of sobriety, 
all notion of self-respect, all sense of modesty, all instinct of 
decency, is nipped in the bud; they congregate in masses, and 
mix with the worst vagrants. At last some dreadful fever forces 
on the notice of the public the existence of their squalid dens of 
misery ; such as those in the Saffron Hill district, — where twenty- 
five people were foimd living in a room sixteen feet square, — 
where a man and his wife and four children, occupying one room, 
took in seven lodgers, — and where one house contained a hun- 
dred and twenty-six people, and only six or seven beds. These 
people save nothing, but invariably spend all they earn in drink; 
and with that precocious depravity too surely evinced by hiunan 
beings when herded together like beasts, the yoimg of both sexes 
live together from the ages of twelve and thirteen years." 

*^ The indirect effects of sickness are far more hurtful, though 
less observable, than the direct effects of mortal disease." 

The object of the measures we recommend is to remove filth 
and prevent disease, to introduce those accommodations which 
allow, and reform those habits which prevent, the elevation of the 
physical man, the social nature and moral condition of our fellow- 
beings. They are the best handmaids we can give to prosperity, 
to morality, and to religion. 

VI. It should be approved because the progress of the age 
demands it. 

The half century just now drawing to a dose is a wonderful 
period in the world's history. Inquiry and discovery have been 
abroad in the earth. New facts and new truths have been ascer- 
tained — new sciences have been developed, and the boundaries 
of old ones have been greatly enlarged. These discoveries have 
produced revolution after revolution, — have multiplied the 
means of convenience, comfort, pleasure, and luxury, — until our 
social and practical life is a very different thing from the social 
and practiad life that existed fifty years ago. And were it not 
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that we have grown up with the results, they would appesLi al- 
most beyond the limits of reality or possibility. 

The Sanitary Reform we advocate lies chiefly in another field of 
observation and discovery, which has as yet been very imperfectly 
explored. This may be called the Province of Prevention — pre- 
vention of disease — prevention of suffering — prevention of 
sanitary evils of every kind; and the efforts of those who enter 
this hopeful province should be directed to the discovery and the 
means of removal of the causes of these evils. Every effect must 
haveacause — every disease has its cause. And the effort should 
be to ascertain the exact relation which one bears to the other — 
what known, exact, and positive causes will produce a known, 
exact, and positive disease, or a sanitary evil of any q>ecific kind, 
and none other. And is not this as far within the limits of pos- 
sibility and certainty as is the treatment and eradicatkm of dis- 
ease ? Cannot the exact nature of an atmo^heric, local or 
personal cause of disease, and the exact personal condition with 
which it most easily assimilates, and which it most easily affects, 
be definitely and accurately ascertained ? If such a desirable dis- 
covery could be made, what manifold blessings on humanity 
would it confer! We know that a himian body, unaltered from 
its original organization or functions, coming in contact with the 
virus of smallpox, either inhaled while floating in the atmoq>here, 
or imbibed by outward contact or inoculation, will produce a 
specific effect, — a specific disease. Here is cause and effect of a 
known and exact relation to each other. We know, too, that vac- 
cination, properly performed, will alter the original organization 
or functions, so that the same virus will not in either way take 
effect. Here is another exact cause and effect whose relations are 
equally known. This is a discovery which has, within the last 
fifty years, saved thousands and thousands of lives, and mig^t 
have saved thousands more, had it been universally ^plied. Now 
it is but fulfilling the demands of the age to press inquiries vigor- 
ously, and to endeavor to discover the causes of every disease 
which may attack the human body. If the same exact and def* 
inite information could be obtained, as to the causes of cholera, 
dysentery, scarlatina, typhus, consimiption, and the other grave 
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diseases, to which we are subject, and as to the particular condi- 
tion of the individual which they most easily a£Fect, how much 
might be done for the avoidance of those diseases by the removal 
of their causes 1 How many lives might be saved, how much suf- 
fering might be prevented ! Does not the spirit of the age then 
demand the approval of a measure which promises to do this 
great, most important work ? 

Vn. It should be approved because it involves an important 
duty. 

If a measure is practical, useful, economical, philanthropic, 
moral, and demanded by the spirit of the age, it needs no argu- 
ment to show that it is our duty to approve it And if such is our 
obligation, nothing further need be said. For, in our judgment, 
whoever violates a known duty is guilty of crime, and justly 
makes himself liable to its penalties. 

VllL It should not be disapproved because objections may be 
brought against it. 

In the previous pages we have anticipated answers to some of 
the objections that may be brought against this measure. There 
are some others, however, which require to be noticed. 

I. Itmaybesaid,'' Your plan is too complicated; you require 
too much; it will not and cannot be carried into operation.'' 

Before characterizing any measure, a candid mind will at least 
examine, and endeavor to understand it. There are some persons, 
however, who, even without previous study or knowledge, and by 
a mere casual fiance, deem themselves qualified to give an intelli- 
gent opinion whether a measure has merit or demerit. Some- 
times a plan may appear complicated before examination, but 
sbnple afterwards. It has been the fate of new measures, gen- 
erally, to be thus hastily judged. It was so in the first stages of 
the sanitary movement in England; and it is not supposed that 
our recommendations will be exceptions to the general rule. 

The plan for taking the census of Boston, in 1845, ^^ opposed 
by some, at its first introduction, because it was alleged to be im- 
practicable and useless. The result, however, proved it otherwise 
in both req)ects; and the same plan, substantially, has since been 
approved and followed in other cities, and has this year been 
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adopted for taking the seventh census of the United States. It 
was said that the laws for the r^istration of births, marriages, and 
deaths could not be carried into operation; and no q>ecial at- 
tempt was made to do it in Boston until 1849, when, by a simple 
ordinance, it was successfully done. 

2. It may be said, '' The measure is not applicable to this 
state; it may be well enough in some other places and countries, 
but we do not suffer evils which require such remedies for their 
removal; no people are more healthy than we; we are wdl 
enough as we are." 

We most cheerfully and most gratefully admit that in some of 
our towns, and among some classes of our people, sanitary evils do 
not exist to so great an extent as in some other places. But wbile 
we admit this, we affirm, from the most authentic evidence, that 
in many places and among many classes of our population, in 
many families and among many persons, there is scarcely to be 
found, anywhere, more ignorance of the laws of health, more dis- 
regard to proper sanitary regulations, and more suffering for their 
neglect. Our towns, our cities, and our dwelling-houses, it is true, 
are not so old, nor do many of them have so forbidding an exterior, 
as many in Europe; but it does not take ages to convert a new 
house — a palace — into a den of filth and disease. Conditions 
may exist, and do actually exist, on open fields, on hillsides, in the 
interior of the country, as well as in cities, favorable to the pro- 
duction of disease. 

3. It may be said, " I don't think much of your statistics; you 
can prove anything by figures." 

This is an oft-repeated remark, but in our judgment may be 
easily answered. Statistics may be defined as the science or art 
of applying facts to the elucidation and demonstration of truth 
It is the basis of social and political economy, and the only sore 
ground on which the truth or falsehood of theories can be broogjiit 
to the test. Mere colimms of figures may or may not be statistics. 
They form, in any case, a small part only of the illustration. Com- 
bination and deduction are required to give them full effect. We 
belong to that class of statists who have no particular fondness for 
figures, though we have a great fondness for facts. We use figures 
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as the representatives of facts, not fiction, — of truth, not false- 
hood, — and find them very convenient for that purpose. We 
find it very difficult to prove or disprove many propositions 
without them. We are aware that some persons have a great an- 
tipathy to facts and statistics; but in this '' matter-of-fact age " 
they are required; and they are far more useful and important 
than the fiction and theory, the assumption and assertion, that 
have occupied so much of public attention. We would follow, in 
estimating human life and human health, in all their various de- 
partments, bearings, and relations, the same course that judicious 
men pursue in other matters. 

The state and condition, the statistics of a country, can be 
known only by gathering together the facts as to its movements 
and progress; and the statesman looks at the figures which rep- 
resent these facts, and combines and deduces the truths they 
contain, for his guidance. 

It is not often that the judicious merchant or other business 
man guesses, estimates, or theorizes on this or that kind of busi- 
ness, on this or that man's accoimt, on his own profit and loss, 
or on his own pecimiary sanitary condition; but he goes to the 
statistics of his business, the records of his progress, his books; 
and he values and is guided by the definite facts thus disclosed. 
So we prefer a definite fact, even if it appear as a statistical 
truth, and represented by figures, to uncertain theory or vague 
q>eculation and assumption. 

It would be easy to illustrate, almost indefinitely, these gen- 
eral remarks, and to show the advantage and absolute necessity 
of this mode of presenting truth, but we deem it unnecessary. 

4. It may be said, '' This measure will interfere with private 
matters. If a child is bom, if a marriage takes place, or if a person 
dies, in my house, it is my own a£Fair; what business is it to the 
public ? If the person die at one age or at another, if he die of 
one disease or of another, contagious or not contagious, it's my 
business, not another's, — these are private matters." 

Men who object and reason in this manner have very inade- 
quate conceptions of the obligations they owe to themselves or to 
others. No famfly, — no person liveth to himself akme. Every 
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person has a direct or indirect interest in every other person. We 
are social beings, bound together by indissoluble ties. Ev^ 
birth, every marriage, and every death, which takes place^ has an 
influence somewhere; it may not be upon you or me now; but it 
has upon some others, and may hereafter have upon us. In the 
revolutions of human life it is impossible to foretell which shaU 
prosper, this or that, — whether I shall be a pauper or have to 
contribute to support my neighbor, as a pauper, — whether I 
shall inherit his property or he inherit mine; and every perscm 
should be willing, and even desirous, to place within the reach of 
every other person, the fact that he has existed, and the means of 
identification. This is the common right which the public should 
claim of everyone, and the common privilege THiich everyooe 
should have in all others. 

5. It may be said, ** This measure will interfere with private 
rights. If I own an estate hav'n't I a ri^t to do with it as I 
please ? to build upon it any kind of house, or to occupy it in any 
way, without the public interference ? Hav'n't I a li^t to create 
or continue a nuisance — to allow disease of any kind cm my own 
premises, without accoimtability to others ? " 

Different men reason differently, in justification of them- 
selves, on this matter. One man owns real estate in an unhealthy 
locality; and if its condition were known, it might affect its 
value. Another has a dwelling-house imfit for the residence of 
human beings; and he will oppose any efforts to improve it be- 
cause it will cost money, and he can have tenants in its present 
condition. Another does business in a place where, and at a time 
when, an epidemic prevails; and his occupation may tend to in- 
crease it; and, if these facts were known, it might affect his 
profits. These and similar reasons may lead different minds to 
oppose this measure. How extensively such opinions prevail we 
will not attempt to state. Some twelve years since one of this 
commission introduced into the dty council of Boston an order of 
inquiry relating to a certain locality supposed to be unhealthy; 
but it was strongly opposed, because, as was stated, it would im- 
pair the value of the real estate in the neighborhood! There may 
be individuals who place dollars and cents, even in small amounts, 



REASONS FOR SANITARY SURVEY 339 

by the side of human health and human life, in their estimate of 
value, and strike a balance in favor of the former; but it is to be 
hoped that the number of such persons is not large. 

6. It may be said, '' Your measure will create an unnecessary 
expense; the state already spends too much money; we cannot 
afford it." 

Everyone should reflect that this is not an expense, but an in- 
vestment — a saving — a " stitch in time," which is designed to 
add to the wealth and not to the poverty of the Commonwealth; 
and such we have proved will be the result. Expenditures for 
cdebrations, and for various temporary or other purposes, and of 
doubtful expediency, more than sufficient for this piupose, are 
often made within this state, without opposition and without 
counting the cost; and why should the trifling outlay for this 
most useful measure be urged to defeat it ? But we have already 
demonstrated the eomomy of the measure, and we deem it use- 
less to reply further to such as may still persist in making this 
objection. 

7* It may be said, ** If you diffuse information on these mat- 
ters generally among the people, will you not make every person 
his own jdiysician ? will you not increase, and not suppress 
quackery; and thus magnify and not diminish the sanitary evils 
which it is your purpose to prevent ? " 

It seems to us that this measure will have an effect directly 
opposite to the one here supposed. It is not intended, in the least 
d^ree, to usuip or to interfere with the duties of the physician, 
in the cure of disease, but to aid him in his professional efforts, 
and to dignify the importance of those efforts. It is, however, 
intended to teach the people so much of their physical organiza- 
tion, and so much of the influences that act upon them, that they 
may know, and be led to avoid, the causes of disease, and thus 
escape the infirmities, the sufferings, and the consequences of sick- 
ness. This measure will teach the people to obtain proper medical 
advice when tbey are sick, and not to tamper with themselves or 
with their diseases, by unsuitable or dangerous remedies, nos- 
trums or drugs, ignorant of their applicability to their own parti- 
cular cases. It will lead them to understand when, or in what 
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stage of the disease, it is best to obtain professional advice; from 
whom to obtain it ; and to discriminate between the good and the 
bad. Ignorance permits a cause of disease to operate unchecked 
until the disease itself actually invades the system ; and the same 
ignorance permits the disease to make such advances before 
advice is obtained, that it is often impossible to arrest it. Intelli- 
gence, on the other hand, understands and avoids the causes of 
disease; or if disease should happen to have made its attack, the 
same intelligence will require medical advice of the proper kind at 
the commencement of the disease, when advice is most useful, and 
when the power of medical remedies is most decisive. And this 
intelligence will preside over all the domestic management of the 
sick room; and thus second all the efforts of the medical adviser, 
and give all possible effect to the remedies used for the eiq>ulsiQn 
of the disease. Ignorance and assumption constitute the essence 
of quackery; intelUgence, and a desire to do right, contemn it; 
and this measure is designed to prevent the former, and promote 
the latter. 

8. It may be said, " If you say so much about health and 
disease you will excite the alarm of the people, and create 
more disease than you prevent. It is better to let a place that is 
unhealthy remain so, imimproved, than to alarm the people 
about it." 

If a place is imhealthy, and on that account an improper place 
of residence, does not a feeling of common humanity require that 
it should be known ? If people are oh the brink of a dangerous 
precipice, shall they not be told of their danger ? — shall.they be 
permitted to pursue their course to destruction, for fear of exatiog 
their alarm ? Is not a knowledge of their condition their <Hily 
safety ? The objection^ in our judgment, instead of bdng a leaaon 
for the rejection of this measure, is a powerful one for its ai^rovaL 
** To be forewarned is to be forearmed.'' It is only those lAo 
know their capabilities and their liabilities, who know their 
dangers and means of removal or escape, that are confident and 
unalanned. The ignorant, unconscious of the means of mitigi- 
tion, are more likely to be timid, alarmed, and to be overpowered 
with groundless fears, on the approach of danger. 
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9. It may be said, " It will interfere with Divine Providence.'* 
"It was to be so." "It was so ordered." "If we are to die of 
cholera, typhus, consumption, or any other disease, it must be 
so, — it is useless and improper for us to interfere." 

This is an old sentiment. It has formed a part of religious belief 
in different nations, from remote antiquity to the present time. 
Death, whether it come in the shape of a plague, mowing down its 
thousands, or as a solitary messenger, slowly wasting or sud- 
denly destroying the individual, has been considered by many as 
the special Providence of God, with which we ought not and can- 
not interfere. As late as 1720, when inoculation for the smallpox, 
as a protection against the disease in the natural way, was intro- 
duced into Boston, it was strongly opposed; and one reason given 
was that it would interfere with this Providence. And even in 
our day some consider it a disobedience to a Divine command, 
"in sorrow thou shalt bring forth," to inhale ether or any other 
agent to mitigate pain, or to alter the character of labor! 

We shall not attempt a discussion of any theological or philo- 
sc^hical question relating to the providential agency manifested 
by the Supreme Governor of all things, in presiding over and 
governing the universe which He has made; but we would view 
this great matter of life and health in the same light that we view 
all other matters with which they are connected, and over which 
this providential agency is extended. Could we see clearly the 
operation of cause and effect, we should see wise laws wisely ad- 
ministered in every event that takes place in the universe. 

Pain, suffering, and the various physical evils to which we are 
e]q)06ed, may not seem to be a necessary part of the scheme of 
nature, but only as incidental to it. They result from the viola- 
tions of her laws; and are permitted for wise purposes, perhaps 
for the discipline and development of our physical and moral 
powers. In the operation of epidemic diseases some innocent may 
suffer; but they are individual exceptions to the general rule; and 
they come like drought or blight upon the labors of the honest 
husbandman. It is easy to perceive that the sources of many, 
even a vast majority of these evils, may be removed by those who 
suffer from them; and that they do not lie so deq> that hxamn. 
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agency cannot discover and destroy them. Man has a power to 
wield over and to expel disease. It has been asserted, by hig^ 
authority, that '' it would be possible to banish nearly all disease 
from the earth, and to restore man to his pristine vigor. If such 
a belief be true, that afiSicting contrast between the sufferings of 
mankind, and the beauty and beneficent ordering of the universe, 
disappears. The source of the contrast is found to be within us, — 
the fountain of the evil is in ourselves." 

lo. It may be said, " We acknowledge that all you say is 
reasonable and cannot well be gainsaid; but we are a business- 
like, a money-making, and money-loving pe(q>le. We are too 
much occupied to consider these matters. So many other things 
take up our attention that we hav'n't time to examine, much less 
to carry out your measure; our people are not up to it yet." 

We are fully aware of the prevailing tendencies of the public 
mind, and of the indifference and apathy with which subjects 
relating to health are generally regarded. It is only in times when 
epidemic diseases prevail, or when we are reminded of their effects 
by our own sufferings or losses, that we are excited and interested. 
We are too much inclined to consider health as a matter '^ bdong- 
ing to the doctors and not to us," and to depend upon them for a 
supply; that money is best obtained and time is best employed, 
when the dollar is sought, and desire is gratified, without r^ard 
to the sanitary consequences of any particular mode of doing it. 
Some strange anomalies and inconsistencies are found in sodety as 
at present constituted. 

" Money-loving! " And is this the only object of life ? Are 
there none that overlie it ? And even if it be uppermost, are we 
pursuing the best means to obtain it ? It is true that most of us, 
when selecting an occupation, a place of business, a place of resi- 
dence, do not inquire into its sanitary influences, as we should do 
if we acted wisely : if it promises money we enter into it generally 
with characteristic zeal, regardless of the consequences. But how 
often do we have to learn that we committed an error I Instead of 
gradually accxunulating capital, while preserving and invigorating 
our health, in a way which would give us a more prosperous, a 
happier and longer life, we make a hazardous speculation and lose 



REASONS FOR SANITARY SURVEY 343 

the whole. This is the result of ignorance. It is worse than that. 
It is folly and crime thus to rush recklessly into a sea of uncer- 
tainty, when safety and competence are certainly attainable 
otherwise. 

" We hav'n't time! " Indeed! but we have time for other 
things, — for labor, for leisure, for dissipation, for almost any- 
thing we desire to pursue. And to what purpose more useful than 
the preservation of our lives and health can we devote a portion of 
our time ? If time is not taken by us, and used by us, for this 
object, it will be taken by another agent; and we shall be prema- 
turely deprived of an opportunity of using it ourselves for any 
purpose whatever. A shortened life and a debilitated frame will 
be the consequence of ignorance and inattention; a lengthened 
life and an invigorated constitution, of knowledge and applica- 
tion. In plain English, we have no time means we have no dis- 
position. If we have a disposition to examine and carry out this 
measure we shall find time and ability to do it, and still have 
enough for other purposes. ** Where there is a will there is a 
way "; where there is a disposition there is a time, — ''a time for 
all things.'' 

The younger portion of society may be taught the lessons of 
experience which the elder portions have learned during a long 
Uf e, — the physical calamities to which they have been exposed, 
the mistakes they have made, and the remedies of reparation they 
have used. They may be told the best course to pursue to invigo- 
rate and prolong their own existence. But how few apply this 
instruction as a guide to their own advancement in physical im- 
provement I How great a proportion say, ** it will do well enough 
for old people to talk so, but we are well enough as we are, we live 
in another age"; and they thus neglect and refuse to apply the 
useful instruction of others, and wait until taught by their own 
sad experience. They are then of ten too old to profit by it. They 

did not learn how to live, until their lifetime had nearly expired. 

• 

Here we might rest our labors; but we cannot dose our report 
without a few words of appeal which our subject suggests. 

I. It appeals to ph)rsidans. ** The members of our profes- 
sion," says an eminent medical authority, ** who have already 
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embarked in this most righteous crusade against physical corrup- 
tion, cannot but feel themselves encouraged and supported by the 
sympathy and co-operation of the clergy ; and those who have not 
yet taken any part in furtherance of the sanitary cause may per- 
haps find a motive to exertion in the growing interest with which 
it is regarded by the members of other professions, and by society 
at large. But a sense of duty, far more than the mere force of ex- 
ample, ought to enlist the medical man in this holy warfare. No 
member of society is so cognizant as he is of the facts of the case, 
or better prepared to interpret and enforce them; no one is less 
open to the suspicion of mean or unworthy motives; and no one 
has such frequent opportunities of converse with men of eveiy 
rank and degree. 

2. It appeals to clergymen. Their official duties lead them to 
visit the sick and the dying; and they should be forcibly im- 
pressed with the truth that the architect and the scavenger, — 
that sanitary reforms in their various modes of operation, — are 
their best colleagues. They should see and feel, that removing 
physical suffering and raising the social and personal condition of 
the sufferer is the surest way of gaining access to the heart, and of 
making their warnings, their instructions, and their consolations 
effectual; that the easiest and most permanent impressions are 
those made before the body and the mind become degraded in 
filth, stupefied by disease, or hardened and seared in guilt. In 
their personal intercourse and in their preaching, they should 
diffuse sanitary information, and urge the importance of sanitary 
measures. A weighty responsibility rests upon such men, and it 
becomes them to feel it, and to make themselves perfect masters 
of the subject, that they may use the information wisely and use- 
fully in helping forward one of the greatest reforms of the age. 

3. It appeals to educated men of all classes. As a matter of 
intense interest, as a matter requiring profound investigation, as a 
matter of useful science, few subjects can be presented to an in- 
telligent mind which promises more satisfactory results than the 
sanitary movement. For these objects alone it is worthy of bemg 
studied. But when it is viewed, in its personal and social relations 
to man and mind, it, in many respects, transcends all other mat- 
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ters. To those, who, by education, are qualified for the labor, few 
objects present a greater or more extended field of usefulness. 
Educated men and educated women too, who make themselves 
masters of sanitary science, may, by their pens, by their oratory, 
and by their personal influence, do an amount of good of which 
few or any of us have as yet an adequate conception. Such labors, 
judiciously conducted, would exert a mighty influence on the 
happiness of the race and its unborn millions. On such persons 
also rests a great responsibility. 

4. It appeals to the wealthy and philanthropic. The munifi* 
cent charities of the people of Massachusetts are well known. 
Many a one has given living or testamentary evidence that there 
runs through our society a strong current of social sympathy, and 
a willingness and even a desire to dispose of portions of the wealth, 
which has been bestowed upon us, for the reUef and elevation of 
suffering humanity. Among the different objects which present 
themselves for these noble sympathies, we solicit for the sanitary 
movement a carefid examination. In our judgment no object is 
of more paramount interest and importance. Money used in col- 
lecting and diffusing sanitary information; in the establishment 
and maintenance of institutions designed to prevent sanitary 
evils; and in the various modes of operation which may be de- 
vised and carried forward by energetic and wise men, would pre- 
vent an amount of evil, and would accomplish an amount of good, 
promised by few or no other means. 

5. It appeals to the people. This measure is, imlike many 
others, limited in its design and local or partial in its application. 
It reaches, and is intended to reach, every person in every part of 
the state. If adopted and properly carried into operation it will 
be universally felt, — by the professional man, the artisan, and the 
laborer, by the rich and the poor; and the general salutary effects 
will be gradual but perceptible and great, upon the collective 
interests of the whole state, and upon the social and personal 
interests of each individual. Every man in every station has a 
direct interest in its success; and everyone should do all in his 
power to establish and make it successful. Everyone should, as 
far as possible, endeavor to understand the character and design 
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of the measure, and should commend its principles to others; he 
should unite in forming local sanitary associations; and in obtain- 
ing the passage of wise sanitary laws and regulations, and he 
should assist the public authorities in carrying them into opera- 
tion. Every person should endeavor to reform whatever sanitary 
evils may exist in his own person and habits, and those of his 
family and neighborhood. And by these means the sanitary 
movement will be accelerated, and sooner accomplish the high 
and noble purposes for which it is destined. 

The sanitary reform we advocate is not like some of the popular 
reforms of the age. It rests upon no visionary theories, conceived 
alone in the closet, or by some impracticable enthusiast. It aims 
at the establishment of no abstract principle, with no definite, 
practical bearing or application. It is not radical in its character 
or tendency; does not seek to overturn nor upturn any sodal, 
political or religious sentiment or institution; nor abrogate any 
constitutional or statute law. It interferes with no man's rights, 
— pecuniary, social, political or religious. But it takes things as 
they are; looks upon man as it finds him; allows him to enjoy the 
institutions with which he is favored ; and gives him the means of 
living longer, and of enjoying more while he does live. There is 
in this no transcendentalism, or other ism or ology, to which any 
reasonable objection can be made; though it transcends, in its 
simplicity, in its practical utility, and its substantial, everyday, 
imiversal benefits, all other reforms. Every person, in every 
station, can do something to promote this reform; and every such 
effort, wisely directed, will increase the amount of his own in- 
dividual enjoyment, and add to the aggregate enjoyment of the 
people of the whole Commonwealth. 

6. It appeals to the periodical press. In this country abnost 
every adult reads. Indulgence in the luxury of a newspaper is a 
universal characteristic of our people; and by the power of steam 
the press is able to furnish this luxury in an unprecedented man- 
ner and in any desirable quantity. We have watched with admira- 
tion, but not without fear, the growth and influence of the mighty 
power of the free periodical press. It educates, sways, shapes, and 
carries backward or forward, many an individual, and often the 
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public, too, in a career of infamy or in a career of glory. It as- 
sumes an immense responsibility; and every press should fed it, 
and wield its influence for good and not for evil. 

7. It appeals to towns and dties. On the municipal authori- 
ties of towns and dties depends the immediate execution of all 
sanitary laws and regulations. They are required to perform an 
important duty. Thorough knowledge of the condition of the 
pec^le, and wise adaptation and admimstration of sanitary meas- 
ures, will benefit and bless them. But blimdering ignorance, or 
inconsiderate measures, or unwise admimstration, will not do it. 
Life, health, physical happiness, and even the moral condition of 
a town, may depend, in some degree, upon the adoption or rejec- 
tion of proper sanitary regulations. An immense responsibility 
then rests upon these local authorities. 

8. It appeals to the state. Under our constitution and laws 
'^ each individual in sodety has a right to be protected in the en- 
joyment of his life." This may be considered in a sanitary as well 
as a murderous sense. And it is the duty of the state to extend 
over the people its guardian care, that those who cannot or will 
not protect themselves may nevertheless be protected; and that 
those who can and de»re to do it may have the means of doing it 
more easily. This right and authority should be exercisod by 
wise laws, wisely administered; and when this is neglected the 
state should be held answerable for the consequences of this 
neglect. If legislators and public officers knew the number of 
lives unnecessarily destroyed, and the suffering unnecessarily 
occasioned by a wrong movement, or by no movement at all, this 
great matter would be more carefully studied, and errors would 
not be so frequently committed. 

Massachusetts has always been eminent among the American 
states. Her metropolis has ever been the metropolis of New Eng- 
land. Her example has been imitated and her influence has been 
felt, wherever the sons of New England are found, or the name of 
New England is known. Her deeds are such as to justify even her 
own sons for an allusion to them. 

Her puritan forefathers established the first system of self- 
government, combining law and order with liberty and equality, 
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and based upon pure morality, universal education and freedom in 
religious opinion, as the only foundation which can insure its per- 
manency and prosperity. And in her cradle was rocked the first 
child that drew its first breath under its benign influence. 

She has her Concord, her Lexington, and her Bunker Hill, all 
marked as the first battle-fields in that great struggle which sev- 
ered the children from the parent, and made them free; into their 
soil was poured the blood of the most worthy and the most noble 
patriots the world has ever known; and ** the bones of her sons, 
falling in the great struggle for independence, now lie mingled 
with the soil of every state from New England to Georgia, and 
there they will lie forever." 

She established, more than two hxmdred years ago, and near the 
beginning of her existence, free schools, open alike to all; and they 
have been cherished and supported, from that time to the present, 
by money drawn from the treasuries of towns, replenished by 
taxes on the inhabitants. She expended in this way, last year, for 
these free schools, $830,577.33, — a simi equal to $3.87 for every 
child in the state between the ages of four and sixteen. The 
whole state has been dotted over with schoolhouses, like '* spark- 
ling diamonds in the heavens," giving intellectual light to all that 
come within their sphere. 

She established in the United States the first system for the 
public registration of births, marriages, and deaths, by which 
the personal history and identity, and the sanitary condition of 
the inhabitants, may be ascertained. She founded the first Blind 
Asylum; the first State Reform School; and aided in founding 
the first Deaf and Dumb Asylum; and her money, public and 
private, has flowed freely in the support of all the noble charities 
and religious enterprises of the age. 

One of her sons first introduced into the United States the 
remedy of vaccination for the prevention of smallpox, which has 
deprived that terrific disease of its power, whenever used, and 
rendered its approach generally harmless. Another of her sons 
has the honor of making the great discovery of etherization, by 
means of whose wonderful capabilities the surgeon's instrument is 
deprived of its sting, and labor of its sorrow; the operator is per- 
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mitted to pursue his work undisturbed, while the patient remains 
passive, unconscious, and unmoved by the horrors which, with- 
out it, might be inflicted. The blessings of this great prevention 
of human suffering are already acknowledged and felt the world 
over. 

For these and very many other useful and honorable deeds, 
which might be specified, she has been named, by distinguished 
men of other states and countries, " the forefather's land," ** the 
moral state," " the enlightened state," " the patriotic state," 
**the philanthropic state," "the leading state," "the pattern 
state," "the noble state," "the glorious old Bay state." And 
many an ejaculation has gone up in all sincerity, " God bless 
her"; " God save the Commonwealth of Massachusetts! " 

" There she stands " ; a bright morning star in the system of the 
Union. On the pages of her history are recorded the noble deeds 
which have given her a good name and rendered her glorious. But 
her people demand at her hands a more full enjo)anent of life, and 
a more abundant diffusion of its blessings; and no more noble and 
honorable and glorious page can anywhere be found, than that 
which shall record the adoption of some simple but efficient and 
comprehensive plan of Sanitary Reform; by which the greatest 
possible amount of physical power may be produced, the greatest 
possible amount of physical suffering may be prevented, and the 
greatest possible amount of physical, social, and moral enjoyment 
may be attained. " This is the true glory which outlives all other, 
and shines with undying lustre, from generation to generation, 
imparting to its works something of its own immortality." 

All which is re^ectfully submitted. 

Lemuel Shattuck, 
N. P. Banks, Jr., 
Jehiel Abbott, 

Commissioners. 
Boston, Apiil 25, 1850. 



CHAPTER XXI 

APPENDIX TO SANITARY REPORT 

I. Tmss OF Acts relating to Pubuc Health, passed by the 

State of Massachusetts 

1692. An Act for Prevention of Common Nuisances arising by Slauc^ter- 
houses. Still-houses, etc., Tallow-chandlers, and Curriers. Act and Laws of 
Province of MassachuseUs Bay. Ed. 1759 and 1 771, p. 15. 

1696. Chap. 6. An Act in addition to an Act for Preventing of Common 
Nuisances arising from Slaughter-houses, Still-houses, etc., p. 68. 

1700. An Act directing the Admission of Town Inhabitants, p. 125. 

1 701. An Act providing in case of Sickness, p. 135. Repealed, 1797. 

1702. An Act for appointing Commissions of Sewers, p. 142. Repealed, 
1796. 

1708. An Act in addition to and explanation of the Act for Prevention of 
Common Nuisances, p. 158. 

1709. An Act for Regulating of Drains and Common Shores, p. 161. Re- 
pealed, 1796. 

1 7 10. An Act explaining and enlarging of the Act for Prevention of Com- 
mon Nuisances arising by Slaughter-houses, Still-houses, etc., Tallow-chan- 
dlers and Curriers, p. 166. 

1 730. An Act empowering Courts to adjourn and remove from the Towns 
appointed by Law for holding Courts to other Towns, in case of Sickness by 
Smallpox, p. 265. Repealed, 1797. 

1742. An Act to prevent the spreading of Smallpox and other Infectious 
Sickness and to prevent the concealing the same. Repealed, 1797. 

1744. An Act in addition to an Act for Regulating Drains and Common 
Shores. Repealed, 1796. 

1750. An Act to regulate the Importation of German and other Pas- 
sengers come to settle in the Province, p. 342. 

1 751. An Act in addition to an Act made and passed in the thirteenth 
year of King William the Third, entitled An Act providing in Case of Sick- 
ness, p. 356. Repealed, 1797. 

1757. An Act for Regulating the Hospital on Rainsford's-Island, and 
further providing in Case of Sickness, p. 375. Repealed, 1797. 

1758. An Act in addition to an Act entitled An Act for Regulating the 
Hospital on Rainsford's-Island, and further providing in Case of Sickness, 
p. 378. Repealed, 1797. 

1763. An Act in addition to an Act relating to Common Sewers. Re- 
pealed, 1797. 

1776. An Act to prevent the Continuance of the Smallpox in the town of 
Boston, and to license inoculation there for a limited time. Repealed, 1792. 

3SO 
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1 776. An Act empowering Justices of the Court of General Sessions of the 
Peace in the several Counties to permit inoculating Hospitals to be erected in 
said Counties. Repealed, 1792. 

1777. An Act in addition to the above Act. Repealed, 1792. 

1785. March 8. An Act against selling unwholesome Provisions, vol. i, 
p. 224. Repealed, 1836. 

1785. June 7. An Act for preventing Common Nuisances. Laws^ £d. 
i8oiy voL i, p. 241. Repealed, 1836. 

1787. Fd[>. 38. AnActforthedueRegulationof Licensed Houses, p. 374. 
Repealed. 

1788. March 26. An Act for suppressing and punishing of Rogues, Vaga- 
bonds, Common Beggars, and other idle, disorderly and lewd Persons, p. 411. 
Repealed, 1834. Laws^ 1834, p. 206. 

1 792. An Act providing for the establishment of Hospitab for inoculating 
with the Smallpox, and for repealing all laws heretofore made for that Pur- 
pose. Repealed, 1793. 

1793. March 15. An Act providing Hospitals for Inoculation, and for 
preventing Infection from the Smallpox, and for repealing several Acts 
heretofore made for that Purpose. Laws, vol. ii. Repealed, 1836. 

1796. Feb. 26. An Act for appointing Conmiissioners of Sewers, and 
making Provision for the better Improvement of Low Lands in Certain 
Cases, voL ii, p. 721. Repealed, 1836. 

1797. Feb. 20. An Act for regulating Drains and Common Sewers, vol. ii, 
p. 752. Repealed, 1836. 

1797. June 22. An Act to prevent the spreading of contagious Sickness, 
voL 11, p. 788. Repealed, 1836. 

1798. Feb. 27. An Act in addition to an Act, entitled '' An Act for Sup- 
pressing Rogues, Vagabonds, Common Beggars, and other idle, disorderly 
and lewd Persons," vol. ii, p. 812. Repealed, 1834. 

1799. Feb. 13. An Act to empower the Inhabitants of the Town of Bos- 
ton to choose a Board of Health, and for removing and preventing Nuisances 
in said Town, vol. ii, p. 837. Repealed, June 20, 1799. 

1799* June 20. An Act to empower the Town of Boston to choose a 
Board of Health, and for removing and preventing Nuisances, vol. ii, p. 867. 

I799- June 21. An Act to empower the Inhabitants of the Town of 
Salem to choose a Board of Health and for removing and preventing Nui- 
sances in said Town, vol. ii, p. 879. 

i8oa Feb. 26. An Act in addition to an Act, entitled, ''An Act to pre- 
vent the ^reading of contagious Sickness," vol. ii, p. 896. Repealed, 1836. 

1800. March 4. An Act in addition to an Act, entitled, '' An Act to pre- 
vent Common Nuisances," vol. ii, p. 921. Repealed, 1836. 

z8oa June 16. An Act in addition to an Act, entitled, '' An Act to em- 
power the Inhabitants of the Town of Salem to choose a Board of Health, and 
Ux removing and preventing Nuisances in said Town "; and for repealing 
Part of said Act, vol. ii, p. 939. 

z8o2. Feb. 22. An Act to empower the Inhabitants of the Town of 
Marbkhead to choose a Board of Health, and for removing and preventing 
Nuisances in said Town, vol. iii, p. 44. 
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1803. June 18. An Act in addition to an Act, entitled, " An Act to em- 
power the Town of Boston to choose a Board of Health, and for removing 
and preventing Nuisances," vol. iii, p. 161. 

1804. March 7. An Act to repeal a part of an Act, entitled, '^ An Act to 
empower the Town of Boston to choose a Board of Health, and for removing 
and preventing Nuisances," and for making further Additions thereto, voL iii, 
p. 218. 

1809. June 16. An Act in further addition to an Act entitled, " An Act to 
entitle the Town of Boston to choose a Board of Health, and for removing 
and preventing Nuisances." Session Laws, 1809, p. 11. 

1810. Feb. 27. An Act to empower the Inhabitants of the Town of 
Plymouth to choose a Board of Health, and for removing and preventing 
Nuisances in said Town. Ibid,, 1810, p. 89. 

18 10. March 6. An Act to difihise the Benefits of Inoculation for the Cow 
Pox. Ibid., p. 204. Repealed, 1836. 

1810. March 6. An Act in further addition to an Act entitled, *' An Act 
to empower the Town of Boston to choose a Board of Health, and for prevent- 
ing and removing Nuisances." Ibid., p. 221. 

1816. June 20. An Act to empower the Town of Boston to choose a Board 
of Health, and to prescribe their power and duty. Ibid., 1816, p. 258. 

1818. Jime 12. An Act authorizing the Town of darlestown to establish 
a Board of Health. Ibid., 1818, p. 14. 

182 1 . June 16. An Act to empower the Inhabitants of the Town of Lynn 
to appoint a Board of Health and for renx)ving and preventing Nuisances in 
said Town. Ibid., 182 1, p. 588. 

1822. Feb. 23. An Act to establish the City of Boston. Ibid., 1822, p. 734. 
1827. March 2. An Act authorizing the Town of Cambridge to establish 

a Boaixi of Health. Ibid., 1827, p. 473. 

1835. Nov. 4, 1835. Revised Statutes. — Went into operation, April 30, 
1836. 

Chap. 31. On the preservation of the public health; quarantine; nui- 
sances; and offensive trades. Ibid., pp. 207-214. 

Chap. 131. Of offences against the public health. Ibid., p. 743. 

1837. April 20. An Act relating to Alien Passengers. 

1837. April 30. An Act concerning the Public Health. Sup. Rev. Stat.^ 
p. 58. 

1838. April 20. An Act to repeal certain Provisions of Law in relation 
to the Smallpox. Ibid., p. 82. 

1840. March 18. An Act concerning the Smallpox. Ibid., p. 149. 

1841. March 17. An Act in relation to main Drains and Common Sewers. 
Ibid., p. 196. 

1842. March 3. An Act relating to the Registry and Returns of Births, 
Marriages, and Deaths. Ibid., p. 240. 

1844. March 16. An Act relating to the Registry and Returns of Births, 
Marriages, and Deaths. Ibid., p. 308. 

1848. April 18. An Act to repeal certain Provisions of Law in Relation 
to the Smallpox. Ibid., p. 451. 

1848. May 10. An Act concerning Alien Passengers. 

1849. May 2. An Act in relation to the Public Health. Ibid., p. 549. 
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1S49. May 2. An Act relating to the Registratk)n of Births, Marriages, 
and Deaths. Ibid., p. 545. 

1850. March 20. An Act relating to Alien Passengers. Session Laws. 
Ibid., pp. 338 and 467. 

1850. March 21. An Act in addition to an Act relating to the Public 
Health. Ibid,, p. 341. 

Statutes of the United States relating to Health 

1799. Feb. 25. An Act re^)ecting Quarantine and Health Laws. U. S. 
SiahUes, Little & Brown's ed., vol. i, p. 619. 

1819. March 2. An Act regulating Passenger Ships and Vessels. Ibid., 
voL iii, p. 488. 

1847. Feb. 22. An Act to regulate the Carriage of Passengers in Mer- 
chant Vessels. Ibid., vol. vi, p. 127. 

1848. May 17. An Act to provide for the Ventilation of Passenger Ves- 
sels and for other purposes. Ibid., vol. vi, p. 220. 

1848. June 26. An Act to prevent the importation of Adulterated and 
Spurious Drugs and Medicines. Ibid., vol. vi, p. 237. 

COSSESPONDENCE WITH THE MeDICAL SOCIETY 

Boston, Oct. i, 1849. 

To the Councillors oj the Massachusetts Medical Society: 

Gentlemen, — Commissioners have been appointed by the State, under 
a resolve of the Legislature, passed May 2, 1849, " to prepare and report to 
the next General Court, a plan for a sanitary survey of the State, embracing 
a statement of such facts and suggestions as they may think proper to illus- 
trate the subject *' ; and they desire to avail themselves of all the information 
within their power to obtain in relation to the object of their i^pointment. 
They would feel themselves under special obligations to the Councillors of 
the Massachusetts Medical Society — 

First, for any suggestions as to the objects of such a survey; 

Second, as to a plan by which these objects may be accomplished; and 

Third, for any facts or statements whidi may illustrate the subject. 

Among other matters, the Commissioners desire to present, in their report, 
a systematic nomenclature of diseases and causes of death, which shall meet 
general i4>probation, and serve as a simple classification for sanitary and 
statistical purposes; and as a standard of comi>arison of the different parts 
ol the State with each other and with other places. Li the enclosure is a 
rtpoTt of a plan recommended by the National Medical Convention, at Phila- 
delphia, in 1847. T^^ nomenclature was prepared on the basis of that used 
by the Registrar General of Births, Marriages and Deaths, in England, and 
is fuUy explained in his Fourth and Seventh Annual Reports. We would 
thank you to inform us how far it meets your approbation, and what altera- 
tions, if any, you would propose. 

In behalf of the Commissioners, 

I am, with great respect, your obedient servant, 

Lemuel Sbattuck, 
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A letter of a similar purport was addressed to the Consulting 
Physicians of the dty of Boston. The replies are subjoined: 

Boston, Oct. 9, 1S49. 

To Lemuel Shattuck, Esq., Chairman of the Samtary Commisnan: 

Snt, — In conformity with your request, I have laid before the Board of 
Consulting Ph3rsicians of the dty of Boston, your commxmication on the sub- 
ject of a sanitary siurvey of the State. The Board having been informed that 
the Councillors of the Massachusetts Medical Sodety have i^)p(nnted a com- 
mittee, who will probably make a laborious investigation of the subject, have 
thought it best to propose to that committee to see the results of their labors, 
to which they will dther give their approval, or will invite a conference on 
such points as it might be useful to discuss. 

Req)ectfully, your obedient servant, 

J. C. Warken. 

To Leicuel Shattuck, Esq., Chairman oj the Board of Commissioners on a 

Plan for a Sanitary Survey oJ the State: 

Snt, — Your oonmiunication of the date of October ist, addressed to the 
Councillors of the Massachusetts Medical Sodety, and asking their advice in 
respect to the proix>sed sanitary survey, was recdved on the 3d, and then 
referred by the Coundllors to the undersigned, as a committee for considera- 
tion and answer. 

The commissioners, being a{^xxinted to furnish a plan of a sanitary survey 
merdy, have limited their inquiries of the Medical Sodety to three points. 
They only ask to be advised as to — 

The objects of the proposed sanitary survey, 

The plan by which the survey shall be conducted, 

And some facts which may serve to show the practicability and ng^ilnfjff 
of the survey. 

The objects of the sanitary survey, and some of the reasons which sfaookl 
influence the Legislature in authorizing it, have been stated at oonsiderahle 
length in two memorials which have been presented to the Legislature, — one 
in 1848, by the American Statistical Association, printed as House document 
No. 16, of that year, and the other by the Massachusetts Medical Sodety in 
1849, and printed as House docimient No. 66, of that year. 

It is the object of the proposed survey to ascertain the hygienic resources 
and influences of the State; 

To know the amount of vitality, of life and health enjoyed by the pec^ile of 
this Commonwealth; 

To learn whether there are any differences in regard to life and health 
among our people, and what those differences are. 

Even without inquiry, it is manifest that the health, strength, and length 
of life differ very widely in different persons. 

And it is suspected, though not demonstrated, that these differences exist 
in regard to whole communities living in different places or regions, and in 
regard to different dasses living together. 
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It is, then, to remove or to confirm this last suspicion that the sanitary 
survey is asked to inquire — 

Whether there are differences of vitality — of life and health, among the 
people in the different parts and classes of the State; 

In the interior and on the seacoast; 

In the eastern counties exposed to the east winds, and in the western 
counties, which are protected by the high lands from these winds; 

In the high and mountainous districts, and in the lower and level towns; 

In the dry and level towns, and in those which are low and marshy, as in 
the valley of the Concord River; 

On the borders of ponds and streams which vary but seldom in fulness, and 
on the borders of artificial mill-ponds and streams that are interrupted by 
dams, and which, varying constantly in fulness, leave their muddy margins 
bare for the exhalation of vapors, perhaps of miasmas; 

In the dense dties and in the open country, with pure air; 

In houses that are well ventilated, and those that are crowded with occu- 
pants and without the means of obtaining pure air for respiration. 

The survey proposes to ascertain, whether there are differences of vitality 
in the various kinds of occupation, — 

Among those engaged in agriculture, in manufactures, in the mechanic 
arts, in navigation, trade and oonmierce, the learned professions, etc. 

Tliere may be differences of life and health in different domestic conditions, 
of prospaity and adversity, of wealth and poverty. 

The tone of health may be higher or lower and the length of life greater or 
leH among families whose dwellings are variously situated, on dry or wet 
sites; on natural or on artifical land; in the vicinity of, or at a distance from, 
the seats of decomposing animal or vegetable matters, as burial-grounds, 
cemeteries, slaughter-houses, barn-yards, ces^xwls, depositories of offal, 
manufactories of g^ue, leather or chemicals, laboratories, etc 

These differences of locality, circumstance, and condition, suggest them- 
sdves to the undersigned as worthy of investigation in regard to their sani- 
tary influences. But they are not all; more might be mentioned, and the 
progre ss of the survey will probably discover many others that have not been 
exposed or even suspected. 

In those countries where such a sanitary survey has been made, life and 
health are found to be different in their various localities, circumstances and 
conditions; and in some of them these differences are very great. 

Some partial inquiries, and the general belief of those who are most familiar 
with sickness and suffering, afford good ground for the sui^don that similar 
differences exist here; and it is important for the people to know whether it 
is so or not, and to what extent. 

The facts of health and sickness, of life and mortality, can be ascertained 
by the sanitary survey as certainly and as easily as the various conditions of 
agriculture were by the agricultural survey, which have been effected by the 
authority of the Legislature and laid before the people of the Conmionwealth 
in the admirable reports of Mr. Colman; or as the various kinds of animal 
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and vegetable productions, and mineral resources, which the Commission d 
Natural History examined and published in their valuable reports. 

Wherever differences of vitality are found to exist in coimection with 
difference of circumstance, condition, locality, or manner of life, it may be 
assimied as probable, at least, if not certain, that the former are the 
consequences of the latter. 

It is an unquestionable principle, that, in the operations of life as well as 
in those of dead matter, there is no event without a cause adequate to ihx>- 
duce it. 

It is equally certain, that in life as well as in death, in similar drcumstanoes 
and conditions, like causes produce like results. In this law of vital action, 
there is no uncertainty nor variableness. There is no more caprice or mys- 
tery in the flow and ebb of life, in the maintenance of health, in the cause of 
sickness or in the event of death, than there is in the flow and the ebb of the 
tides, in the movements of the stars, or in the action of gravitation. 
^ It must be admitted as a universal fact, that, from any definite amount of 
vitalizing or destructive influence acting upon living beings, there will follow a 
definite and corresponding amount of health, strength and life, or of sickness, 
weakness and death. Between the amount of the cause and the amount of the 
effect there is an exact relation. No matter how weak or how powerful may 
be the deteriorating cause, precisely correqx>nding to that will be the deterio- 
ration. It may be so slight as to escape notice, and therefore seem not to 
follow; it may be only a little impediment to the vital processes, a little in- . 
disposition to think or act, or some headache or oppression at the stomach; 
or it may be a fever or dysentery, or other disease of greater or less severity, 
which may result in the extinction of life; but in no case does it fail to grow 
out of, and to correspond with, the vitiating influence that has acted or is 
acting upon the himian constitution. 

Whatever may be these differences of fulness and energy of the vital 
actions, in individuals or in classes, or in whole conununities living in various 
localities, they are produced by some causes connected with those individuals, 
classes, or conununities; by something in their organization, in the circum- 
stances about them, the atmosphere they breathe, the supplies that are given 
to their natural wants, the privations they endure, the manner in which they 
are employed, or in the habits they indulge, which may be assumed as the 
causes of their diseases or the depression of life. 

Wherever, then, the vital energies are depressed, or disease prevails, or life 
is shortened below the average of the experience of the people of the State, or 
of mankind, there it will be proper to inquire into the circumstances, condi- 
tions and habits of those who thus suffer, and ascertain the causes of their 
low health. And when these causes shall be made known, then the people 
may avail themselves of this information, and avoid those circumstances, 
conditions and habits, connected with which health is low and life is short, 
and betake themselves to those in which health is high and life is long, or 
modify them in such a manner as to make them not only not injurious, but, 
on the other hand, beneficial. 

It is not to be assumed here, that either science or popular observation has 
demonstrated the connection between disease and its cause. In many, per- 
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haps in most cases, these causes have baffled the acutest mvestigation. 
Sometimes, without any discernible difference of circumstances, conditions 
or habits, some persons are sickened and others remain well. In others, there 
seem to be sufficient causes in their peculiarities of circumstance, condition or 
habits, but yet the connection between these peculiarities and the consequent 
or coexisting bodily ailments has thus far been so subtle as to dude the eye of 
human observation. 

But in many other cases, these causes are sufficiently tangible and palpable 
to encourage investigation, with some, perhaps widi satisfactory success. 
At the very least, the sanitary survey can reduce the number of probable 
causes to the number of distinguishing peculiarities of person and drcum- 
stance, out of which sdence may be able to select the true and efficient cause 
ol disease. 

If it should be found, that there is more mortality in the early and middle 
periods of life, and e^)edally in infancy, or if certain diseases of the endemic, 
epidemic and ocmtagious class, are shown to be more prevalent in dties than 
in the open country, then it will be reasonably supposed, that density of 
pc^mladon, or some of the circumstances connected with it, are less favorable 
to the devdc^ment and the maintenance of life than the scattered condition 
ol rural districts. 

If in certain localities, or occupations, or classes of people, certain diseases 
are more frequent and fatal than in others, then it will be natural to look for 
« some cause connected with these localities, occupations or classes, that pro- 
duce these differences of disease and death. 

The mortality from consumption, in Massachusetts, during the last four 
registered years, was 57 per cent greater among females than among males; 
and in the state of New York, during the registered years of 1847 and 1S48, 
this difference was 37 per cent against the females.^ This excess of mortality 
from consumption must be charged to something connected with the organ- 
ization, the condition, or the habits of the female sex. 

These are mere q)ecimens of the topics of inquiry. Many others might be 
mentioned, but they will readily occur to you, and many more will present 
themselves to the person or persons to whom the survey shall be entrusted 
while in the progress of the work. 

1 Deaths from consumption in Massachusetts, recorded in the Annual Regis- 
tratioii Reports, for the years 1845, 1846, 1847 &nd 1848: — 

FcBules, 5458 



offoBales, 198a 

Per cent of eicat, 57 



Deaths tttmx ooiisunq>tion in the state of New York, according to the Registia- 
tion Reports, lor 1847 &nd 1848: — 

Females, 3888 

Make »8as 



offoBalee, Z063 

Per cent of easccM, 37 
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This investigation should be extended so as to reach all the varieties of 
locality, circumstances, emplojrmentSy conditions and habits, of the people 
of this Commonwealth, and thus ascertain and show to the world how far 
each and all of these are favorable or unfavorable to the life and health 
of man. 

The plan of the sanitary survey should indude all the varieties of deteriora- 
tion of human life, and all the varieties of drcumstance, condition and lo- 
cality, that may be suspected to be the causes of disease. 

It is, therefore, more comprehensive than the plans of survey pursued in 
some other countries, where they were adopted for sped^c purposes and 
directed to specific objects. 

In England, the Poor Law Commissioners, by order of the government, 
first established an inquiry into the sanitary condition of the laboring dasses. 
Hiis inquiry was conducted by Mr. Chadwick, the secretary of this commis- 
sion. Afterward, the same board directed another inquiry into the practice 
and e£Fect of interment in towns upon the health of the pe^>le. This investi- 
gation also was conducted by Mr. Chadwick. 

Subsequently the government appointed a large and distinct oonmiiasion 
to make an elaborate and minute inquiry into the health of towns. 

Besides these, Parliament has caused several other inquiries, through other 
committees, to be made as to the condition and health of children and other 
operatives en^loyed in factories, mines, etc 

All of these commissions pursued their investigations separatdy , and all of 
them called to their aid, wherever needed, the ablest men in the kingdom, 
and such as were engaged in such pursuits as made them familiar with the 
several objects of inquiry. 

Each of these commissioners made large and exceedingly valuable rqports, 
and revealed such a state of things, such an amount of degradation and low 
health, connected with removable causes, as few not familiar with these 
matters suspected to exist in any dvilized nation. 

In France, M. Villerm6 and Parent Duchatelet were directed to examine 
certain specific objects, as the condition of the supplies of water, drainage, 
etc., in Paris; the effect of slaughter-houses upon the health of the nei|^bor- 
hood, and of tobacco upon those who used or worked in it, etc 

Taking counsel of the experience of these nations, it now seems best, that 
all of these and other sanitary objects should be embraced in one plan and 
entrusted to one commission for investigation. 

There are various wa}^ in which this commission may be constituted. 

As the Bank Commission, of which each member gives himself to the 
work. 

As the Board of Education, who assume only general directing power and 
periorm no labor. They elect a secretary on whom devolves all the work of 
the commission. 

Or, as the Commission for the Trigonometrical Survey, or the Geological 
Survey, or the Natural History Survey, or the Agricultural Survey. By 
resolution of the Legislature, ** the Governor was authorized and requested 
to appoint some suitable person or persons to make a thorou^^ geological, 
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mineralogical, botanical and zo5logical survey of this Commonwealth under 
his direction. " The Commissioners for the Trigonometrical and Agricultiural 
Surveys were i4>pointed in the same manner. 

Of all these methods of constituting the proposed commission, the second 
and third alone seem to be eligible. For all the labor will and ought to come 
upon one man, who must devote his whole mind exclusively to the work. 

And of these two plans, the last is to be preferred, because this inquiry, like 
the geological and other natural history surveys, should be entrusted to the 
most competent person, who must pursue that course which his knowledge 
of the whole subject and his increasing experience point out to him as the 
best. 

It is obvious that this is no small work. It cannot be accomplished without 
great and persevering labor, much travel to all parts of the State, much inter- 
coiuse with the people, and often painful and disagreeable familiarity vrith 
the seats of disease, the abodes of poverty, privation and suffering, and the 
places of filth and noxious effluvia. 

A wise and provident government would not limit the time that should be 
given to this great work; but it would leave it, as the former Legislatures left 
the trigonometrical and geological, and other surveys of kindred natiure, in 
the hands of the proper conmiission until it should be entirely finished. For, 
doubtless, this survey of man's health will demonstrate, as the oonunissioners 
for the survey of minerals, vegetables and animals showed in regard to 
wealth, that " the resources developed uniformly seemed to increase in pro- 
portion to the minuteness and extent of the investigation." The farther and 
more minutely the inquiries shall be made, the more differences of life 
and health may be discovered, and more varieties of locality, circumstance 
and condition, the probable or certain causes of vital deterioration will be 



It would be easy to add niunberless facts to illustrate the advantages of the 
proposed survey. They may be found in the English and the French reports 
In great abundance; and some few have been discovered by inquiries here. 

It is not necessary to quote many at this time, yet there are some things to 
which the attention of the Legislature may now be very properly drawn. 

There is a very conunon notion that the privations and discomforts of 
poverty are at least compensated by health. The robust strength of the 
laborer is often referred to as an example of this compensation. The children, 
e^>ecially of the poor, who are often neglected and uncleanly, in want of 
proper dothing, and exposed to the severity of the elements, are quoted as 
proofs of the uselessness of attending to many of the rules of health. But all 
inquiry into the condition and health of the poor shows the fallacy of these 
opinions and the evil consequences of following them. 

Mr. Chadwick's Report on the Sanitary Condition of the Laboring Classes 
shows that, within the reach of his inquiry, the average age at death of all 
persons, including father, mother and children, in the families of the most 
ptoeperous classes was 42.6 years, and in the families of the poor only 30.4 
years. 

Among the prosperous only 20 per cent and among the poor 50 per cent, 
of the deaths, were of children under five years of age. 
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According to Benoiston du Chateauneuf, among 10,000 persons living at 
each age and in each dasa, in Paris, there died — 

Age Rkh Poor 

30 to 40 108 157 

40 to 50 117 3x3 

50 to 60 199 359 

60 to 70 360 750 

70 to 80 804 1436 

An analysis of the bills of mortality of the town of Dorchester for more 
than a quarter of a century showed, that those who had died within that 
period in the families of the poor had enjoyed an average longevity of only 
37.4 years, while those who died in the families of the prosperous had lived, 
on an average, 45.6 years. Among the poor 3 1 per cent and among the pros- 
perous only 1 2.4 per cent of all the deaths were of children under two years of 
age. Among the poor only 9 per cent, while among the rich 27 per cent lived 
to the age of three score and ten years. 

Wherever this inquiry has been made a similar result has been obtained; 

the revelation of a lower degree of health and a shorter life among the poor, 

and a higher degree of health and a longer life among the more prosperous 

classes. 

Edwasd Jarvis, 

John D. Fisher, 

S. Parkman. 

CammiUee of the MassachuseUs Medical Society. 

Boston, December 10, 1849. 

Circular prepared by the Commission, and recommended to be 
used by the general board of health, in souating in- 
FORMATION CONCERNING THE SANITARY CONDITION OF THE StATE. 

Boston, 18 — . 

To the Board of Health of 

Gentlemen, — The General Board of Health are making investigations 
into the condition of the different parts of this Commonwealth, to ascertain 
the causes which affect the health of the inhabitants; and, for this purpose, 
they have addressed the following inquiries to the Local Boards of Health of 
the several dties and towns, and to some other persons. It is their desire 
that such an examination should be made as will secure the result they have 
in view. You are requested to undertake the investigation in your town. It 
is not expected that you will answer every inquiry: the information sought 
for by some of them is already in our possession. Some are of more impor- 
tance than others; a few are applicablex)nly to dties and populous places, and 
may not be to your town. Such as require your particular attention we have 
marked with a pen. The Board firmly believe that the importance of the 
subject to every person in the State, and to your town especially, will secure 
the hearty approval of every good dtizen. They would suggest, as a pre- 
liminary step, the formation of a Town Sanitary Association, for the purpose 
of cooperating with you, by their aid and assistance, in obtaining the infor- 
mation. 
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The answers may be written on a separate sheet, and numbered with the 
same numbers as the inquiries to which they relate. Or a general description 
of the sanitary condition of the town may be given, embracing such of the 
topics suggested as may be applicable to that particular locality. If you can 
give any information in regard to the whole subject, or any matter connected 
with it, which might be material or useful as iUustrations, even if it should 
not be elicited by the inquiries, you will please to do it. And suggestions as 
to any practicable remedies which might lead to improvement will be grate- 
fuUy received. 

Please to prepare and return answers to this circular, with your name 

annexed, on or before the day of 18 . 

With much respect, I am yoiu: obedient servant, 



Secretary of the General Board of Health. 

I. Inquiries relating to the Natural and Atmospheric Condition of 

the Town 

1. What is the situation of the town ? as to the surrounding country ? as 
to its distance from the sea-shore or from tide-water ? 

2. What is the exact latitude of the village, or the central part of the 
township? 

3. What number of square acres does the township contain ? 

4. What are the general characteristics of the soil? its surface and its sub- 
Sfxl ? whether alluvial, sandy, clay, granite, or other kinds ? Are there any 
minerals in the town ? if so, what kind ? Are there any caves, caverns, or 
other peculiarities in the natural formation ? 

5. Please to describe its general horizontal features; the plains and their 
extent; the hills, their frequency, extent, and height. What is the height of 
the town, in feet, above tide-water ? of its lowest elevation ? of its highest 
elevation ? of particular places ? 

6. What is the extent and condition of the marshes, bogs, low meadows, 
swamps, and natural ponds ? Have they stagnant water ? and if so, how 
mudi, and where located ? and are they sometimes covered Yfith water, and 
sometimes dry ? and are they sources of miasma or malaria ? 

7. Please idso to describe the rivers and streams of water. Are they stag- 
nant, sluggish or rapid ? and are they subject to rise and fall, and to overflow 
their banks ? if so, at what seasons, and to what extent ? What is the nimi- 
ber of feet of descent of each stream in its passage through the town ? and 
what is the quantity of water in square feet which passes in the stream, at a 
given p<Mnt, each twenty-four hours ? the greatest quantity ? the least 
quantity ? the average quantity ? 

8. In towns bordering on the ocean, how high does the tide rise and fall ? 
and what extent of land is covered at its flood and laid bare at ebb ? 

9. What is the principal natural growth of forest trees and shrubs ? What 
plants and other vegetable productions grow in the town, which have been 
used for medicinal purposes ? Please to give a list of them, and state whether 
they are rare or in abundance, and for what purposes have they been used. 
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10. What insects, reptDes, fish, and other animal productions, are found 
in the town ? Please to describe them, and state what kind, and in what 
season of the year they are found, or are most abundant. 

11. Have meteorological registers been kept in the town ? Can the varia- 
tions of the barometer, thermometer, winds, weather, quantity of water in 
the form of rain and snow, the electric and other atmospheric phenomena, be 
shown, for different years and seasons ? Are they the same in high as in low 
places ? What is the date, in different places, of the appearance and dis- 
appearance of frost and snow ? Are any places subject to fogs, and some 
more than others ? What is the effect of the atmosphere in different places 
on the growth and preservation of fruit, and agricultural and other vegetable 
productions ? 

12. Please to specify and describe any other natural characteristic or 
peculiarity of the town worthy of notice. 

n. Inquiries relating to the Artificial and Local Condition of the Town 

13. How is the land of the town used ? How much of it is unimproved, 
improved, covered with water; with wood; used for grazing, for grass, for 
tillage, or for other puixx)ses ? State about the quantity of each. 

14. Have the swamps, low lands and meadows been cleared, drained, filled 
up, or otherwise changed from their natural state ? or is stagnant water still 
permitted to remain ? 

15. Are the streams of water obstructed in the natural flowage by dams, 
or other causes ? if so, for what purpose ? and are parts of the adjacent 
lands sometimes overflowed and sometimes dry ? 

16. What is the extent of the densely populated part or district of the 
town ? Is it crowded or otherwise ? 

17. Are the streets laid out nearly straight and at right angles, or are they 
irregular in their courses ? what is their width ? Are there narrow lanes, 
alleys, or courts, built upon ? Are any courts closed at the end ? Can the 
streets be extended into the suburbs, or are they obstructed ? Are there open 
spaces for commons, parks, or for other purposes ? if so, are they ornamented 
with trees or shrubbery ? 

18. Are the inhabitants well supplied with water ? for domestic use ? for 
cleansing the streets ? for fires ? by wells, or otherwise ? Please to describe 
the mode of supply. What is the quality of the well or other water ? Is it 
hard or soft, or will it wash with soap ? Is it uniform or dissimilar in all 
places, or in the same place at all times ? Has it been analyzed ? if so, please 
to give the analysis and description. 

19. Is there any public survey or plan of the town or district, containing 
a system of levels from a common data, for the information of builders, for 
the purpose of regulating public or private drainage, so as to protect the 
public health, or for convenience ? Are the houses built on the natural eleva- 
tion ? if not, what changes have taken place ? Is there any restriction as to 
the plan or mode of building ? 

30. What are the regulations for surface drainage ? Are the streets, alleys 
and courts paved or impaved ? and are they laid out with proper inclinations 
for the discharge of the surface water, or are they uneven and favorable for 
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the retention of stagnant moisture and accumulation of refuse thereon from 
the houses ? Are there any stagnant pools or open ditches, contiguous to the 
dwellings, or in the vicinity ? 

21. Are there any arrangements for under-drainage ? if so, are they 
efficient or defective ? Are there any sewers or branch drains from the 
houses to the streets ? Do the contents of house privies empty into such 
sewers? Have they ces^xx>ls ? Are the drains properly cleansed by water, 
or otherwise; or does the refuse acciunulate therein, so that they become 
choked and emit offensive smeUs into houses or streets ? Are there any 
means used to prevent the escape of such smells ? 

32. Are houses built on land redeemed from the ocean ? if so, does the 
tide ebb and flow near or under the foundation ? and does it produce damp- 
ness, or emit unpleasant smells ? 

33. What is the general structure and condition of the dwelling-houses ? 
Are they built of brick or wood ? Are they warmed by stoves or fireplaces ? 
lighted by gas or otherwise ? ventilated ? Are any houses built back to 
bock, 10 as to obstruct the free circulation of the air ? Have they proper 
privies? Are they provided with dust-bins and places for oflal ? Are there 
any cellar dwellings ? if so, how are they lighted, warmed, and ventilated ? 

34. Are there public or private wash-houses and bathing-houses, to which 
the inhabitants are admitted ? if so, are they free, or is a fee charged ? what 
fee is charged ? 

25. Are there any buildings owned by incorporated or other companies, 
or by private individuals, for manufacturing purposes, where laborers con- 
gregate ? Please describe them, and state their peculiarities. 

36. Do any manufacturing establishments, slaughter-houses, or other 
works, supposed to be injurious to the public health, exist in or near the most 
densely peculated parts of the town ? 

27. Are the churches, schoolhouses, almshouses, hospitab, and other public 
buildings, properly constructed as regards their site, light, heating appa- 
ratus, and ventilation? Please describe them, and their excellences and de- 
fects in these particulars. Have the schoolhouses open and convenient places 
fcMT exercise and play-grounds ? and are they provided with proper privies ? 

28. Please to describe any other peculiarity worthy of notice in the arti- 
ficial and local condition of the town. 

in. Inquiries relating to the Number and Personal Condition of 

the Inhabitants 

39. What is the number of inhabitants in the town ? Please to specify the 
nuinber of each sex, and of each age (especially those under 15, from 15 to 
60, and those over 60), and such other characteristics as are within your 
power to give. 

30. What is the average number of persons to each acre ? of the whole 
town ? and of the most densely settled district or portion of the town ? 

31. What is the nimiber of families ? and the average number of persons 
to each family ? 

32. What has been the number of births, marriages, and deaths, for each 
of several years past ? 
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33. What is the number of dwelling-houses ? and the average number of 
persons to each ? in the whole town ? and in the most crowded dbtrict or 
portion of the town ? How many persons have been found living in one 
room? 

34. What is the aggregate full and true valuation of the estates ? real ? 
personal ? total ? and what is the total tas assessed, and the rate per cent 
on one hundred dollars of this full valuation ? Please spedfy these facts for 
several past years. 

35. What is the number of ratable polls ? and the number of legal voters 
on the day of the annual election in November ? 

36. How many persons own real estate ? and how many live in their own 
and how many in a rented house ? and what is their proportion to the whole 
inhabitants ? 

37. What is the number of public schoolhouses ? value of the school- 
houses ? What sum of money was raised by tax last year for the support of 
public schools ? What is the number of persons in town between five and 
fifteen years of age ? How many of this number were at school at any time, 
more or less, during last year ? How many, over twenty years of age, cannot 
read and write ? 

38. What is the number of places of religbus worship ? to what denomi- 
nation of Christians do they belong ? What nimiber of sittings do they con- 
tain, or what number of persons will they accommodate ? What is the cost 
of the churches ? What are the annual expenses of public worship ? 

39. What is the general character of the inhabitants as to habits ? whether 
industrious, ten^)erate, or otherwise ? as to means of subsistence, whether 
ample, moderate, or poor ? What is their principal occupation ? 

40. What is the price of mechanical and other labor ? for males ? for 
females ? including board ? exclusive of board ? Is there a demand for all 
labor offered ? What is the price of some leading articles of provision ? 
flour ? meal ? potatoes ? etc. What is the price of wood ? of coal ? and 
which is most generally used ? 

41. Has any account been taken of the products of industry of the town ? 
if so, please specify when such accounts were taken, and where the informa- 
tion may be obtained. 

42. What is the nimiber of public hotels or lodging-houses ? where in- 
toxicating liquor is sold ? where it is not sold ? What is the number of other 
places where such liquor is sold at retail ? Are licenses granted to sell such 
liquor ? 

43. What is the number of public paupers ? Please state the males and 
females separately, and the resident, non-resident, American, foreigners, and 
children of foreigners. What is the cause of their poverty ? How many 
widows, orphans, or others, were made paupers by the death of friends on 
whom they depended for support ? 

44. How many inhabitants of the town, during the last year, were com- 
mitted for trial for crime, and how many convicted ? Please to state the 
place of birth, sex, age of each, if practicable. 

45. Please to give any other valuable information bearing upon this 
division of the inquiries. 
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IV. Inqitkies fdaUng U> the ^unicipid RegtdaUoHS amd SanUary 

Police of the Town 

46. Is there a board of health, who act indq)endeiit of the mayor and 
aldermen of dties, or of the selectmen of towns ? if so, when was it estab- 
lished, and what are its regulations ? Are records of their proceedings pre- 
served ? Is there a health officer in town, to whom complaints concerning 
nuisances, and other matters relating to health, are made ? if so, of what 
^of ession is he ? 

47. If the selectmen have acted as a board of health, when and for lAaX 
purpose have they acted in that capacity ? and have they preserved separate 
records ol their proceedings relating to such matters ? 

48. Are scavengers or other persons i^pointed for cleansing streets, for 
the removal of ofifal, the refuse thrown from houses, night-soil, or other 
nuisances or impurities ? if so, under whose direction do they act ? Is such 
refuse used for agricultural purposes ? 

49. Have any means been adopted for the prevention of malaria, or the 
noxious emanations from ponds, swamps, or other unhealthy districts ? 

50. Has provision been made by the town for the vaccination of the chil- 
dren and other inhalHtants? if so, how often has it been done, and under 
what regulations ? 

51. Have temporary or permanent ho^tab been established or erected 
for the accommodation of the sick ? if so, please to specify what they are, 
and for what purposes erected. 

52. Are difyensaries provided for giving medical advice and medicine 
gratuitously to the poor ? and do charitable societies exist for the relief of 
the poor during sickness ? If either, please give an account of theuL 

53. Has any sanitary association been formed for the collection and dif- 
fusion of information relating to health ? 

54. How many places for the burial of the dead are there in the town ? 
Please to describe each. The size, in square acres or rods. The date when 
first used as a burying-place. The distance from the village or densely popu- 
lated parts of the town. Are they owned by the town or by associations ? 
Is any one owned exclusively by any one religious denomination ? Are they 
divided into lots and assigned to different families, or what regulations are 
adopted for the right of family or personal burial ? What is the present con- 
dition of the burial-grounds ? Are they well fenced, ornamented with trees, 
or otherwise ? What number of persons were buried in each ground in each 
of the last five years ? Are there any private or family burying-grounds not 
connected or included with those owned by the town or by companies ? if so, 
please describe them. How many tombs are there in town, and how situ- 
ated ? Are any under churches ? if so, how many, and are they used for 
burial ? What number of bodies were interred in each burial-place imder 
churches during the last year ? 

55. What are the established fees of burial to undertakers and others ? 
What is the total cost of burial ? Please state the particulars of several 
different bills for the expenses of interment. 

56. Please to describe any excellency or defect in the sanitary police of the 
town. 
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V. Inquiries rekUing to the Health, Sickness, and Mortality of 

the Inhabitants 

57. What is the general character and condition of the town, whether 
healthy or unhealthy ? What is the state of the most unhealthy parts, or 
where the highest rate of mortality is supposed to occur ? What are the 
causes usually assigned for such mortality ? 

58. What is the number in your town of each dass or denomination of 
physicians ? Which class receives the greatest patronage ? 

59. Have cases of fever, dysentery, or other epidemic, endemic, or con- 
tagious diseases, or others of fatal character, been of Sequent or rare oc- 
currence ? If of frequent occurrence, please to give a list of such deaths, 
q)ecifying the disease of which each died; and state whether it was mild or 
malignant in character; and under what drciunstances or causes it occurred. 
Please also to state the same facts in each case in regard to consumption. 

60. What was the aggregate annual amount of sickness suffered in dif- 
ferent parts of the town, and among families and persons of different classes 
and occupations ? 

61. What was the amoimt of sickness in the public schods and other 
seminaries of learning in the town ? 

62. Please to give, from the most authentic sources within your power, 
the sanitary history and condition of the town in past years, specifying the 
healthy and sickly years, and the number of deaths, and causes of such sick- 
ness and deaths that happened in each. Please to give a list of the deaths; 
specify the ages for the last three or five years, according to the forms pre- 
scribed by the laws of the State, or by the General Board of Health. 

63. State the atmospheric causes of disease. In what year and month of 
the year; and in what kind of weather and season, hot or cold, wet or dry, 
changeable or steady, or otherwise, did the diseases of different kinds occur ? 
Whether on a hill, plain, or in a valley, exposed or protected from north, 
south, east or west winds ? or in places subject to fogs or early frosts; and 
whether in a general epidemic or healthy season ? Was there any peculiar 
circumstance observed in the appearance of insects, fish, or other animal life ; 
or in vegetable productions; or in the electric or atmospheric phenomena ? 
What other atmospheric cause occurred ? 

64. State the local causes of disease. Was it near to or distant from run- 
ning water ? or in the vicinity of marsh, bogs, low lands, drained or un- 
drained, sometimes overflowed, sometimes dry ; near stagnant water ; natural 
or artificial miU or other ponds, constantly or occasionally full ? or near other 
sources of malaria ? Was it near any vegetable or animal matter in a state of 
decomposition; or other filth, impurities, or noxious exhalations, or unwhole- 
some endemic influence, or contagious disease of any kind ? Was the house 
or houses, in which different diseases occurred, unduly crowded or otherwise ? 
properly lighted, wanned, and ventilated ? supplied with pure water ? 
Were the springs and wells high or low ? State any other local cause. 

65. State the personal causes of disease. Whether the persons or families 
were natives of the town, or of other parts of the United States, or foreigners, 
or children of foreigners. If not natives, how long resident in the town, or in 
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their particular place of abode. What was the profession or occupation of 
the head of the family in which sickness or death occurred, or of the person, 
if over fifteen years of age ? What was his hereditary or acquired constitu- 
tion ? What was the means of subsistence of the family, whether ample, 
moderate, or poor ? Did they own or.rent the house in which they lived ? 
Were they industrious in their habits, cleanly in their persons and habita- 
tions, temperate and prudent in their diet and mode of living, or otherwise ? 
Had their previous general health been good ? or had they been exposed to 
personal contagion ? Was the cause accidental or otherwise ? State any 
other personal cause. 

66, In your opinion, what proportion of the sickness and mortality of the 
town mi^t be prevented if the causes of disease were known, and the laws of 
health were understood and obeyed ? 

VI. Candusians and Recommendations suggested by the Facts elicited 

67. What inferences do you draw, what deductions do you make, or what 
conclusions do you derive, from the facts elicited ? What suggestions would 
you make, or what measures would you propose or recommend, either muni- 
cipal, social or personal, to improve the sanitary condition of the town or its 
inhabitants ? Please to specify measures and remedies; and suggest a mode 
by which they may be practically applied, and successfully carried into 
execution. 
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